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THAT LONG DISTANCE LINES 
crowded with the calls of the military 
and war industries is not 
news to telephone people. Few real- 
ize, however, how heavy has been the 
actual increase in trafic since Pearl 
Harbor and what problems it has im- 
posed on the Bell System. Both il- 
luminating and authoritative is MARK 
R. SULLIVAN’S 
problems and of how they are being 
met; for not only is he head of the 
Department of Operation and Engi- 
neering but he was for 29 years en- 
gaged in trafic and administrative 
duties with the Pacific Telephone and 
Telegraph Company before he was 
elected a Vice President of the A. T. 
& T. Company in 1941. His Bell 
System career was more fully de- 
scribed in this MAGAZINE for Feb- 
ruary, 1943, to which he contributed 
“The Bell System’s Con- 
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Post-war 


struction Program.”’ 
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S. William Lidman 


RAMIFICATIONS OF THE Bell System’s 
contribution to the war effort are 
nearly as wide as the war itself, and 
many of them little known. The 
scope and importance of one of them 
is described by S. WILLIAM LIDMAN, 
whose familiarity with his topic comes 
from visits to many war plants and 
discussions with plant executives 
and Associated Company servicing 
groups. His interest in these matters 
was evidenced when, upon gradua- 
tion from Harvard in 1920, he did 
graduate work in industrial manage- 
ment at the University 
vania. 


of Pennsyl- 
After six years with the Bell 
Telephone Company of Pennsylvania, 
he was transferred in 1927 to the O. 
& E. Department of the A. T. & T. 
Company, where he has since been 
engaged in various phases of sales 
and servicing work. 


THIS HAS BEEN CALLED—among 


other things—a scientists’ war, and it 
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Glen L. Whiteman 


is encouraging indeed to read in 
RopertT W. KING’s paper how coor- 
dination is being achieved among the 
many branches of science to direct all 
their resources of research against 
the enemy. After receiving his B.A. 
(1912) and Ph.D. (1915) degrees 
from Cornell, he taught there until 
1917, when he joined the Western 
Electric Company as a physicist. He 
has since served in various scientific 
capacities with the A. T. & T. Com- 
pany and the Bell Telephone Labora- 
tories, and from 1929 to 1935 was 
assistant technical director in Europe 
for the former. He is one of the 
editors of the Bell System Technical 
Journal, and since 1940 has been As- 
sistant Vice President of A. T. & T’s 
Department of Development and Re- 
search. 


ANOTHER LITTLE-KNOWN Bell Sys- 
tem war activity, and one of impor- 
tance out of all proportion to the 
number of System people directly 
concerned, is the operation of private 
branch switchboards for the Army, 
about which GLEN L. WHITEMAN 
writes. He has visited many of the 
switchboards—Navy as well as Army 





Samuel T. Cushing 


—to study the service problems which 
arise there. Starting with the South- 
western Bell Telephone Company in 
1910, he held trafic assignments 
there, with the Long Lines Depart- 
ment, and with the New York Tele- 
phone Company before joining the 
trafic results section of the A. T. & 
T. Company’s O. & E. Department 
in 1922. For the past 13 years he 
has had to do chiefly with activities 
which help PBx customers in the 
operation of their switchboards. 


SECRETARY of the Telephone Pio- 
neers of America since 1939, when he 
was appointed a staff assistant in the 
Personnel Relations Department of 
the A. T. & T. Co., SAMUEL T. 
CUSHING traces the development of 
the Association during a third of a 
century from small beginnings to its 
present position of importance. In 
plant work with the New England 
Telephone and Telegraph Company 
from 1906 to 1927, he was on the 
staff of the plant operation results 
engineer of the A. T. & T. Company 
for the next dozen years until his 
present appointment. 





IN THIS SHIPYARD, portable telephones which can be clamped to a ship’s rail, 
and which connect by means of marine jacks installed on outfitting docks, ex- 
pedite the work after a vessel has been launched by bringing needed tools, parts, 
and men to the spot much more quickly than the messenger service formerly 
used. Said one yard official, ‘Your installation of telephones on board ships 
. . . has speeded up the outfitting activity ...” While this picture relates 
particularly to “‘Telephone Service for War Industries,” beginning on page g1, 
it is also illustrative of war-time use of the telephone which is the topic of 
other articles in this issue 











With Additions to Plant Severely Curtailed, Increasing 
Numbers of Calls Make It Progressively More Difficult 


to Maintain Service Performance at Its Usual Level 


The Impact of War on 
Long Distance Service 


Mark R. Sullivan 











The following article gives in narrative form the sub- 
stance of much of Vice President Sullivan’s testimony 
concerning toll board service before the Federal Com- 


munications Commission on December 16, 10942. 


Sta- 


tistics for 1942, available at the time of the hearing only 
for the first ten months, have in most cases been revised 


to include the full year. 


WITH THE FIRST RUMBLINGS of war, 
the nation reached for the telephone 
to get things done. Time: that be- 
came the scarcest and most desper- 
ately needed of war_ necessities. 
Greater and greater reliance was 
placed upon the telephone, because 
it makes time by saving time. It gets 
things done—fast. 

All forms of communication serv- 
ice were called upon, and particularly 
the long distance message toll service. 
From early in 1939 to the end of 
1942, the Long Lines toll volume in- 
creased 150 percent. In the short 
period of the last two years, the traf- 
fic has nearly doubled. The increase 


THE Epirors. 


for this period alone is almost equi- 
valent to the total level of business 
reached after steady and almost un- 
interrupted growth over a period of 
some 65 years. 

Double the amount of business 
would seem to call simply for double 
the amount of plant and of operating 
force. Under the most favorable 
conditions, it would be far from a 
simple matter to double the far-flung 
and extensive Long Lines plant; 
under the circumstances which ac- 
tually prevailed, it was an imprac- 
ticable task. For the very materials 
—copper, aluminum, steel, lead, rub- 
ber, and many others—which are re- 
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quired for telephone construction 
were among the first to go to war on 
a large scale. And, quite properly, 
the amount of these materials avail- 
able for telephone construction was 
sharply curtailed. 

Copper, for example, had been 
used in building telephone plant at 
the annual rate of more than 90,000 
tons; now only about 8,000 tons are 
used. Nor is it quite accurate to say 
“used,” because today, for every ton 
placed in plant, more than a ton is 
salvaged and returned to the national 
copper pool. Thus, there is no drain 
on the country’s copper resources be- 
cause of telephone construction. 

Despite the cross fire of rapidly in- 
creasing long distance trafic and 
rapidly diminishing materials for new 
construction, the service continues to 
be rendered efficiently. Over all, the 
results still average well—as is shown 
by the following comparison of re- 
sults two years ago and now: 


Then, 1.4 percent of the calls were 
delayed because of “no circuit”’ 
conditions; now 5.6 percent. 

Then, the average speed of service 
on toll calls was 1.4 minutes; 
now it is 2.7 minutes. 

Then, speed of service on 99.4 per- 
cent of the calls was within 10 
minutes; now, on 96.4 percent. 

Then, 93 percent of the calls were 
handled while the calling party 
remained at the telephone; now, 
86 percent. 


Most of the calls go through all 
right, as these figures indicate. That 
is an important fact, for telephone 
service is vital to every phase of the 
war effort. Just as it requires 75 
trains to move an Army division and 
its equipment, it takes also thousands 


of telephone calls to get those trains 
loaded and to send the men and the 
supplies on their way. Thousands of 
calls are involved in building a ship, a 
bomber, or the yard or plant in which 
it is produced. So it is with every 
other important war activity. The 
telephone speeds the war activities— 
and the fact that most calls are com- 
pleted promptly tells of an epic per- 
formance in which every telephone 
employee may rightfully take pride. 

A system of priorities has been 
established to insure that vital long 
distance calls go through promptly. 
This does not deny to anyone the use 
of the service; but it does give pri- 
ority calls precedence so that long 
distance calls essential to the national 
safety can be put through at once, 
even though the circuits may be over- 
crowded by such surges of traffic as 
inevitably occur during emergencies 
or catastrophes. 


What the Averages Mean 


WHILE THE average call speeds along 
normally to completion, not all calls 
fall on or near the average. Tele- 
phone lines are like highways: when 
too many people want to travel the 
same road at the same time, a traffic 
jam results. It is the same with tele- 
phone circuits: some voice highways, 
main lines and branch routes, which 
were engineered in size to carry a 
pre-war traffic, are now overburdened 
with war calls. 

If the growth in calling were spread 
evenly over these voiceways, the ef- 
fect of the increase would also aver- 
age out evenly. But the increase in 


use of the service is anything but uni- 
form: following generally the path 
of war activity, it varies tremend- 
ously in different localities. 
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Long Lines calls in Washington, 
D. C., for example, are 275 percent 
of the figure for January, 1941; in 
Dayton, 355 percent; in Norfolk, 
493 percent; and in San Diego, 896 
percent. These are a few scattered 


unusual and unpredictable occur- 
rences. In Norfolk, for instance, on 
one recent day such an occurrence 
swept Long Lines trafic up to more 
than 600 percent over January, 1941. 

The speed-of-service figures given 





How MANY LONG DISTANCE CALLS go into the raising, training, and equipping of an 

army of 10,800,000 men? And how many calls pass between them and their rela- 

tives and friends at home? Answer those questions and you have in part the 

answer to why long distance telephone lines are carrying a greater load today 
than ever before 


illustrations of the unprecedented 
bulge in toll calling in war-active 
cities. 

Over and above these average in- 
creases, on individual days and in in- 
dividual cities trafic is affected by 
surges which are brought about by 


on page 82 are averages for many 
places—the good, the not so good, 
and those in between—all averaged 
out. But just as growth in calling 
has not been uniform throughout the 
System, so has circuit congestion been 
most pronounced in the cities most 
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affected by war activities. For ex- 
ample, while the Bell System figure 
for the percentage of customers re- 
leased due to “no circuit’? conditions 
was 5.6, the corresponding figure for 
Seattle—excluding calls to nearby 
points—was 23 percent; for Norfolk, 
Portland, and Atlanta, about 20 per- 
cent. 

But the analysis must be carried 
still further, for even the city results 
are averages of the speed of service 
on all the circuit groups in the offices; 
and here too we have the good, the 
not so good, and the in between. 
This is amply demonstrated by the 
percentage of calls with speed of serv- 


ice over ten minutes on individual 
circuit groups between important 
cities. The System figure was 3.6 


percent; but on the New York-Dallas 
circuit group, it averaged out to 44 
percent in October, 1942, for ex- 
ample, and exceeded 25 percent on 
such groups as the Kansas City-New 
York, Cleveland-San Francisco, and 
San Antonio-Chicago. 

The Complexities of War-time 
Traffic 

FROM THE viewpoint of traffic vol- 
ume alone, the problems of maintain- 
ing prompt toll service have been 
tremendous. But this increased vol- 
ume has been accompanied by in- 
creased complexities in the handling 
of calls. It is impossible to evaluate 
precisely, or to set apart as wholly 
separate entities, the individual ele- 
ments contributing to greater difficul- 
ties in handling these calls, since each 
bears upon the others in a marked 
degree. However, three fundamen- 
tal factors are: more attempts re- 
quired per call; a greater proportion 
of person-to-person calls; and greater 





length of haul requiring more switch- 
ing. 

The increase in these complexities 
can be measured by comparing the 
“units” per toll call. The term 
“units” is used in the sense of the 
relative work time required. In de- 
termining equipment and force re- 
quirements, calls are translated into 
units by the application of coefficients 
representing the different operating 
time requirements for each type of 
call. For instance, a person-to-per- 
son call which is put through on the 
first attempt is evaluated, at the origi- 
nating office, at about double the 
requirements of a corresponding sta- 
tion-to-station call. 

The net effect of the increase in 
these complexities in terms of work 
units is roughly the same as a cor- 
responding increase in volume of 
trafic: almost exactly the same as to 
force and switchboard requirements 
and to a large degree as to circuit re- 
quirements. Since January, 1941, 
work units per toll call have increased 
more than 10 percent. 

The average length of conversa- 
tion is another factor which has in- 
creased facilities requirements. For 
Long Lines traffic, conversation time 
in the past year has increased 7.0 per- 
cent, and this longer conversation 
time is directly reflected in circuit re- 
quirements over and above the effect 
of the increased volume of calls and 
of the operating complexities already 
discussed. The combination of all 
these factors has a pyramiding effect 
on the requirements for operators, 
switchboards, and circuits. 


Analyzing the Averages 


THUS, GOING BEYOND the quarterly 
or monthly average and breaking it 
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down into results for individual days 
and for individual hours, it can be 
seen that an entirely different per- 
spective of the service emerges. 
Even an average for an individual 
item for a specific period needs to be 
analyzed to determine how it is made 
up. An average comprised of in- 
dividual calls ranging from a few 
points on the low to a few points on 
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Why Calls Must Move with 
Dispatch 


TOLL TELEPHONE SERVICE must move 
with dispatch. Unlike other forms 
of communication, calls cannot be 
permitted to pile up for later disposi- 
tion without adding complications. 
Delays are cumulative; and as calls 
are backed up, it takes more and more 





BoTH ENDS A-BUILDING toward the middle: background as well as foreground in 
this picture show one factory. How many long distance calls does it take to con- 
struct a war plant of this size—and to tool up for and produce the airplane engines 
it will turn out? Long distance service is the right hand of the war industries 


the high side of the mean reveals one 
kind of service. But an average made 
up of individual calls or intervals well 
below and others well above the aver- 
age represents something entirely dif- 
ferent. The customer whose individ- 
ual call is delayed well beyond the 
average may appraise the service by 
that call, even though he may realize 
that the average speed of all calls is 
much faster. 


operator time, switchboard time, and 
circuit time per individual call. The 
result is that more plant and person- 
nel are required to handle backed-up 
trafic than to handle trafic moving 
without delay. 

This principle can be visualized by 
following through the train of events 
when a surge of recording signals 
occurs at a toll board. 

Toll operators normally answer 
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recording trunk signals within 10 
seconds. Perhaps 5 to 6 percent of 
the answers may exceed this. If this 
percentage inches up to 8, 9, or even 
10, some drag on the service occurs, 
but it is not serious. If it gets much 
above that, however, trouble starts 
to accumulate. 

The signals become too numerous 
for operators to answer in order of 
their appearance on the switchboard, 
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long distance operators in answering 
more than once on the same call. 

At about this point it becomes 
necessary for operators to stop com- 
pleting calls in order to concentrate 
on recording the calls. This in turn 
necessitates releasing the calling 
party after he has given his call, even 
though a circuit may be available at 
the time. When this happens, some 
of the circuits are left idle, thus wast- 





THIS IS BUT ONE 


and by no means the largest—of the Bell System’s long 


distance switchboards through which the nation’s war calls are pulsing in ever 
increasing volume 


and thus some are answered very 
promptly while others may go un- 
answered for long intervals. 

As this occurs, the calling parties 
have a tendency to hang up and call 
again—starting a new train of sig- 
nals. 

PBX operators are likely to call on 
two or more trunks simultaneously, 
causing more signals, further conges- 
tion, and unnecessary work by the 


ing circuit time. 

When the recording signals are 
under control, the operators then 
undertake to complete the calls which 
have accumulated. First, the calling 
party’s line is obtained over a switch- 
ing trunk. The plant is designed for 
only a limited amount of calling back 
for the originating line, and thus 
switching trunks are not ordinarily 
adequate for a large accumulation of 
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backed up calls. The recording or 
recording-completing trunks on which 
the calls came in originally are not 
interchangeable with switching trunks 
and cannot be used for the call-back. 
Thus, with many operators becoming 
free at about the same time to com- 
plete the delayed calls, busy switch- 
ing trunk conditions are encountered 
which cause delay and added work 
time. 





In the meantime, as the delay in- 
creases, the calling party in many 
cases calls into the toll board to in- 
quire about progress on his call. 
These inquiries are referred to in 
telephone parlance as “AG's,” mean- 
ing “try again.” This brings into 
play more recording signals, more 
operator time to record the “AG,” 
to send the ticket to the delayed posi- 
tion, to match tickets, and to reach 





Two years AGo this long distance switchboard, with its 20 operator positions, 
did not exist. It was placed in operation to handle the messages for an Army 
training area 


Having finally obtained the switch- 
ing trunk and the calling line, the 
operator then reaches the called sta- 
tion or party and rings the calling 
station. Some delay having ensued, 
the calling party in a certain number 
of cases may be temporarily unavail- 
able and arrangements must be made 
to complete the call later. This 
means more attempts, more circuit 
time, more board and operator time. 


the calling party to report on the 
status of his call. 

In addition to the “‘AG’s,”’ the call- 
ing party in some cases, being par- 
ticularly anxious to get the call 
through, places a second call. In 
these cases the operating time and 
use of circuits and facilities is fre- 
quently duplicated. 

This detailed illustration of what 
happens when trafic does not move 








88 Bell Telephone Magazine 


promptly illustrates clearly the cumu- 
lative difficulties that result from the 
backing up of calls. It is, of course, 
apparent that these difficulties are a 
matter of first importance to tele- 
phone traffic people because of their 
effect on force, switchboard, trunk, 
and circuit requirements. 


When Calls Are Delayed 


WHEN IT BECOMES APPARENT that, 
because of such a situation, long de- 
lays—of half an hour or longer—are 
in prospect over any route, the delay 
is “posted” so that operators may tell 
customers the approximate time their 
calls will be completed. Throughout 
1941—until December 7—the posted 
delays on Long Lines circuit groups 
were few in number—two or three a 
day; occurred at widely scattered 
points; and in the main were caused 
largely by circuits put out of order 
by storms. Since Pearl Harbor, how- 
ever, there has been a sharp upward 
trend in posted delays. Today, the 
number of calls affected by posted 
delays is running more than 150,000 
a month. 

As in the case of speed of service, 
the trend in percentage of toll board 
tickets representing calls not com- 
pleted to conversation is upward. 
For the System as a whole the figure 
was 8.3 in the first quarter of 1941 
and 13.7 in the fourth quarter of 
1942. The full significance of a 
change in percentage cannot be 
grasped from the percentage figures 
themselves but must be viewed with 
relation to the base to which they 
apply. For instance, this difference 
of slightly over 5 percent means that 
on an annual basis, upwards of thirty 
million more calls are not being com- 
pleted on the original ticket than 
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would be the case with the completion 
rate previously prevailing. Many of 
the calls not completed on the origi- 
nal ticket are of course subsequently 
made, which adds to the volume of 
work and complexities. 

The important conclusion to be 
drawn from our war experience to 
date—and it is borne out by our ex- 
perience over the years—is that the 
greatest plant capacity can be ob- 
tained during the busy hours of the 
day only when the traffic is moving 
with reasonable dispatch. Overloads 
in the plant add to the complexities 
of operating and the net result is 
to reduce the business-day message- 
carrying capacity of circuits, switch- 
boards, and operators. 

In addition to the increased work 
resulting from higher volumes and 
changes in traffic characteristics, any 
special work the operator is called 
upon to do materially complicates the 
operating problem. This is particu- 
larly true in times like these when 
thousands of new operators are being 
added to the force. For example, it 
is possible to give emergency or war- 
urgent calls special handling; but 
should we undertake to give preferred 
handling to a large proportion of the 
calls, the complications might be such 
as to cripple the service generally. 


DESPITE THE INCREASED TRAFFIC 
VOLUME and complexities and the 
shortage of facilities, there is a bright 
side to the picture none the less: some 
truly notable achievements in the face 
of those major difficulties. 

Accuracy, and speed of answer to 
recording trunk signals, have suffered 
relatively little. Operators are cour- 


teous, as always, anxious to do every- 
thing they can to put the calls through. 
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By these yardsticks, the service holds 
up well. 

Criticisms are fewer than ever be- 
fore—a gratifying reflection of the 
public’s sympathetic understanding 
that everything within the Bell Sys- 
tem’s power is being done to give the 
best possible service under today’s 
conditions. 
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Long distance operators, and their 
sister operators at switchboards of 
all types, are imbued with a spirit 
which reflects a full realization of the 
important part they play in winning 
the war. “Voices of victory” are 
theirs as their working phrases go 
out over the wires to points nearby 
and to places across the country. 





TRAFFIC CONTROL BUREAUS such as this insure the full and efficient use of long 


distance circuits. 


Pictured is one of several which have been installed since Pearl 


Harbor, supplementing those then operating 


There have been large additions to 
the operating force: 150,000 in the 
past two years, to handle the in- 
creased trafic load and to replace 
losses. But the seasoned operators 
have stood by and codperated with 
the newcomers, and together they 
have faced the challenge to the serv- 
ice—and have risen to it. 


True to the finest traditions of the 
service, they are giving their best to 
a dificult job—and giving it willingly 
and cheerfully. “Soldiers of the 
switchboard” they have long been 
called. Never has that phrase had 
more nearly literal application than 
today. 

This has been a discussion of traffic 
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problems. But the Bell System is a 
team—a team of more than 400,000 
men and women. Whatever the posi- 
tions they play in this grim game of 
winning the war, they play them to- 
gether, and together they will con- 
tribute to the victory. Of incalcula- 
ble importance to the country now is 








it that this nationwide telephone serv- 
ice shall be at all times dependable. 
These men and women are doing 
and will keep on doing their ut- 
most to maintain it so, and thus to 
keep faith with their fellow workers 
—now nearly 50,o00o—in the armed 
forces. 





IN NORMAL TIMES, with a substantial volume of material al- 
ways in process of manufacture and installation, it is possible 
to obtain quickly from existing stocks most of the materials and 
equipment needed to restore telephone service, even when large 
amounts of plant are destroyed by disasters such as fires, floods 


and hurricanes. 
changed by the war. 


The situation in this respect has been greatly 
Not only have the chances of service in- 


terruption been increased by the possibility of sabotage and 
enemy action, but the quantity of finished products available 
which could be diverted to restore service has been greatly re- 
duced by the sharp drop in telephone construction and manu- 


facturing activity. 


It seemed prudent in the national interest 


to set aside a reasonable amount of the necessary materials and 
equipment for emergency restoration of service in the event of 
an emergency and to hold these materials and equipment at stra- 
tegic locations where they would be readily available to any 


operating telephone company. 


Approval of this plan was obtained from the War Produc- 
tion Board and the materials and equipment are now being ac- 


quired and warehoused at strategic locations. 


To as large an 


extent as possible, used materials and equipment already on hand 
are being employed, thus reducing to a minimum the require- 
ments for new strategic materials and manufacturing effort. 
The investment in this war emergency stock, which may amount 
to four million dollars, will be carried by the Company. 


From the 4. T. & T. Annual Report for 1942. 











Bell System Service Engineers Speed the War Effort by 
Adding to the Efficiency of Production Lines, Conserving 
Equipment, and Aiding in Plant Protection 


Telephone 


Service for 


War Industries 


S. Willam Lidman 





about the battle 
about the industries 
which produce our bombers and tanks 
and ships and munitions. It tells of 
a three-fold contribution to winning 
that battle made by telephone people 
in the commercial department serv- 
icing groups. 

There is, first, a contribution to 
the production efficiency of the war 
plants, and hence to the volume of 
war production, which comes from 
the more effective use of communica- 
tion in manufacturing. There is, 
next, a contribution to the conserva- 
tion of critical war materials.  Fi- 
nally, there is a contribution to the 
protection of the people and plants 
of the war industries in the event of 
enemy action, through improvement 
in the communications needed in their 
own air raid and sabotage protection 
plans. 

To understand how 


THIS IS A STORY 
of production 





these contri- 


butions come about, it is necessary to 
look into some of the war industries 
and see something of what has been 
involved in beating our plowshares 
into swords—in converting our in- 
dustrial economy to war purposes. 

The broad outlines are familiar. 
Automobile plants now make air- 
plane parts; home appliance plants, 
machine guns; adding machine fac- 
tories, bomb sights. Where was one 
day a corn field is, figuratively speak- 
ing, the next day a vast war plant 
turning out quantities of tanks or air- 
craft or artillery or shells. Over- 
night, it seems, a great machine tool 
plant doubles its output. Small manu- 
facturers by the thousands—the sub- 
contractors—furnish parts which the 
larger industries assemble into the 
engines and implements of war. The 
war demands mass production; mass 
production methods heed and feed its 
clamor. 
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What is required in the way of 
planning and engineering, when you 
start with a marsh and end up with a 
shipyard, or with a farm and end up 
with a powder plant, when you trans- 
form a furniture factory into one 
making gliders, taxes the imagination. 
Production objectives must be set, 
manufacturing processes envisioned, 
buildings designed. Machinery and 
other facilities for production and 
assembly must be engineered. Pro- 
vision must be made for railroad 
tracks, loading platforms, cranes and 
conveyors. There must be facilities 
for power, steam, gas and telephone 
service—hundreds of telephones, per- 
haps, and the quantities of trunks and 
switching equipments needed to serve 
them. 

A plant grows; the war effort cries 
for more and still more. New build- 
ings are erected, thousands of people 
hired. Use of the trunks and instru- 
ments and switchboard grows like- 
wise. Telephone service has to be 
engineered and re-engineered, addi- 
tion after addition made in the ca- 
pacity of the customer’s telephone 
system, to keep up with the demand. 
Or a plant’s production experts fig- 
ure out a way to get greater output 
through some rearrangement of 
manufacturing facilities. Space must 
be re-engineered, cranes perhaps ex- 
tended, changes made in lighting and 
power—and, nearly always, telephone 
service. 


Servicing Work ts 
Communications En gineerin g 


THE WORK of assisting customers in 
the design of an establishment’s tele- 
phone communications—increasing, 
decreasing, and changing them so that 
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they will stay attuned to the organ- 
ization’s layout and production meth- 
ods—is called servicing work, and in 
the Bell System is primarily the re- 
sponsibility of a group of Associated 
Company commercial people usually 
called servicing representatives or 
service engineers. An outsider might 
call them communications efficiency 
experts. When a department is to 
be relocated or enlarged, or a new 
shop is to be erected, these are the 
men on whom customers depend for 
communications advice. Likewise, 
when a customer’s switchboard ap- 
pears overloaded, when trunk lines 
to the central office appear inadequate 
for the trafhc handled over them, or 
when a hundred and one varieties of 
service problems arise, these are the 
men called on for assistance. In some 
firms, growth is so rapid or changes 
so frequent that servicing representa- 
tives have to be assigned to them on 
a full-time basis. 


THIs IS NOT to say that customers 
get this type of assistance only when 
they ask for it. On the contrary, a 
large and equally important part of 
this work consists of making periodic 
reviews of customers’ telephone com- 
munications on the telephone com- 
pany’s initiative. For the duration, 
these reviews are devoted mainly to 
those operations most directly con- 
cerned with war production, but 
within these broad limits they are 
thoroughgoing in scope. The repre- 


sentative deals not only with technical 
telephone matters, to eliminate traf- 
fic bottlenecks which might impede 
production, but also with the estab- 
lishment’s production processes, in 
order to codrdinate telephone service 
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with them. He talks with executives, 
department heads, foremen, and 
sometimes with the workmen them- 
selves—about their work, the part 
played by communication in it, and 
their communication problems. 

The representative does not, how- 
ever, do all of this work alone. In 
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ing people; in acoustical matters re- 
garding signals and loudspeakers, the 
counsel of the engineers; in deter- 
mining requirements for trunks and 
switching equipment, the assistance 
of the specialists on these subjects. 
Thus, the servicing representative co- 
ordinates for the benefit of the cus- 





ON THIS PRODUCTION CONTROL BOARD, in a factory making parts for other war 


plants, is posted the status of each order in process. Telephone communication 

between foremen and the supervisor shown here, as suggested by a telephone com- 

pany servicing representative, keeps the status report of each job up to the minute, 

enables the factory to notify customers of expected delivery dates, and supplants 
a lot of foot-work by factory expediters 





his study of production methods, he 
works jointly with the customer’s own 
staff people. In many technical tele- 
phone matters he must, in turn, seek 
the collaboration of other parts of 
the telephone company organization. 
In matters pertaining to PBX opera- 


tomer the service experience of the 
telephone company as a whole. 


The Need for Servicing Work 


TO UNDERSTAND THE NEED for this 
work, it is necessary to put oneself 
for a moment in the customer’s place. 


tion, for example, he would seek the 
advice of trafic department operat- 


True, he subscribes for the trunks, 
telephones, and switching devices 
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which his people use or operate. But 
he has to decide how much service is 
needed, what it is to be used for, and 
how it is to be used so that it may 
contribute fully to the establishment’s 
work. Users have to be trained, 
equipment properly engineered to the 
trafic, the system administered eco- 
nomically. 

Obviously, many of these matters 
are technical and their handling re- 
quires training and experience which 
customers themselves rarely possess. 
They need the advice of telephone 
specialists which, generally speak- 
ing, only the telephone company is 
equipped to give. The company has 
therefore long assumed the function, 
through its servicing forces, of fur- 
nishing this advice as a regular part 
of its service to business customers. 


GREAT AS WAS the value of this 
work for other businesses in other 
times, the need for it now by the war 
industries is many times greater. So 
many of them, and so much pertain- 
ing to them, are new. 

Industry itself is, in general, new 
to war production. Many produc- 
tion processes are new. Vast num- 
bers of people in the war industries 
are so employed for the first time. 
Finally, certain functions in industry 
are new; and several of these, includ- 
ing air raid and sabotage protection, 
depend a great deal for their effec- 
tiveness on good communication. 

These “newnesses” have had a 
dual effect on the need for te -»hone 
servicing work. For one thing, little 
has been known about the most effec- 
tive uses of communication in connec- 
tion with these new industries and 
industrial processes. For another, 


production executives have generally 
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not had the time to diene to study- 
ing how telephone service can be most 
effectively used in the new operations 
of their plants. At the same time, 
the situation places a high premium 
on the nucleus of people equipped to 
train and direct the inexperienced, 
and their need for time-saving com- 
munication is therefore great. As a 
consequence, to a large extent the 
telephone service of the nation’s war 
plants—the task of making it right 
and keeping it right—has devolved 
upon the telephone companies’ serv- 
icing forces. 


The Contribution 
to War Production 


THIS BRINGS US directly to the first 
of the contributions being made by 
the servicing forces to the war effort: 
the contribution to the volume of war 
production. It is a particularly fasci- 
nating field in communication engi- 
neering. It deals not so much with 
technical telephone matters as with 
production processes and the applica- 
tion of telephone service to them— 
with telephone service as a produc- 
tion tool. 

This phase of servicing work is 
based on a very simple principle: that 
telephone service, being practically 
instantaneous, is essentially a device 
for saving time. It is this time-sav- 
ing, multiplied by all the opportuni- 
ties for it in the customer’s opera- 
tions, which represents the efficiency 
gained and reflects itself in produc- 
tion volume. Take any plant, find 
some way of saving the time of its 
men and machines, and obviously you 
enable them to produce faster and, 
therefore, more. 

There is some danger in making it 
look as simple as this because it 
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prompts the questions: Can’t war 
production people see this for them- 
selves? Is servicing assistance really 
necessary? The principle seems so 
self-evident. 

The answer is that of course in- 
dustrial people recognize that more 
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variations in the completed . car— 
body style, wheels, color, upholstery, 
accessories—were accurately handled 
o. the same high-volume assembly 
line. But the engineering of a pro- 
cedure such as this takes study (and 
consequently time) which production 





Here is one of several centralized files in an airplane plant, made feasible by tele- 
phone communication, which facilitate access to manufacturing records while also 


permitting a more efficient use of telephone lines. 


The arrangement resulted from 


a study by servicing representatives and the plant’s production staff 


communication in their 
operations will improve production 
eficiency. Some of them, in fact, 
have an extraordinary understanding 
of this, as witness the use of our serv- 


effective 


ices in former days for codrdinating 
assembly in automobile plants, where- 
by more than a thousand possible 


people are now in no position to un- 
dertake. Nor are they, by and large, 
sufficiently experienced in telephony 
to conduct such study without tech- 
nical assistance. Could even the tech- 
nically trained production man be ex- 
pected to know, for instance, that 
badly needed telephone service in the 
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explosive atmosphere of a_ paint- 
spraying room can be provided by 
means of an instrument designed for 
just such locations? 

So it is not surprising that when a 
servicing representative approaches 
the management of a war industry 
and offers to make a review of its 
telephone communications, he is wel- 
comed with open arms. Before go- 
ing any further into the theory and 
technique of this work, let us illus- 
trate some of it. 


Some Examples of 
Improved Production Efficiency 


THERE WAS THE CASE, for example, 
of the maintenance superintendent of 
a large machine tool plant. Now 
maintenance—the repair service—in 
a factory is a tremendously important 
function, for the break-down of a 
machine not only stops production on 
that piece of apparatus but may also 
disrupt other work which depends 
upon that production. 

In this plant, when a break-down 
occurred, the procedure was to call 
this superintendent by telephone. 
However, since he was practically al- 
ways busy supervising some repair 
job and might be any place within the 
vast area of the plant, he had to be 
located by means of the code signal- 
ing system. It made no difference 
whether the matter was imperative, 
such as the repair of a production 
machine, or relatively inconsequen- 
tial; regardless of what he was al- 
ready doing and where he was, he 
had to interrupt his work to answer 
his code. 

To improve this situation, the serv- 
icing representative worked out a 
simple scheme with the customer. A 
central point was specified at which 
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all maintenance calls would be taken, 
and at frequent intervals the super- 
intendent called this point to get the 
messages left for him. Thereafter, 
interruptions to his work occurred 
only in emergencies. Not only were 
many minutes of his own time saved 
daily; the production of the entire 
plant benefited from his more eff- 
cient handling of the maintenance 
function. 


OR TAKE THE MATTER of confer- 
ences. In war plants, because of their 
newness and the inexperience of so 
many of their supervisory people, the 
need for conferences is particularly 
great. True, many of them require 
that the conferees be present in per- 
son. Others, however, could just as 
well be conducted by telephone, and 
there is equipment available—fre- 
quently it is already installed in the 
customer’s PBX—for this purpose. 
Many a supervisory man-hour for- 
merly wasted in walking to and from 
an executive's office has been saved by 
the suggestion of a servicing repre- 
sentative that telephone conferences 
be employed when they will suffice. 
Not only do these time-savings 
apply to supervisory and manage- 
ment people; the rank and file of 
workmen can be benefited also. This 
may be illustrated by the case of the 
highly skilled machine operators who, 
when they received each new job, had 
to walk several hundred feet to a 
stairway and up to a mezzanine store- 
room to obtain the cutting tools and 
fittings needed, and back to their ma- 
chines before they could begin the 
new work. While on this journey 


they were unproductive and their ma- 
It was a servicing 
suggested 


chines stood idle. 


representative who the 








more efficient procedure—which was 
adopted—of requisitioning the needed 
apparatus by telephone and having it 
delivered by messenger. 


Communication Is Vital 
in Mass Production 


THE BASIC PRINCIPLE of mass pro- 
duction is, of course, that work is so 
subdivided that particular individuals 
and machines perform comparatively 
few operations and, as a result, are 
able to perform them well and at 
high speed. One example of this 
would be in the machining of a part. 
One man (or group) performs a 
cutting operation, another a drilling 
operation, still another a bending 
operation; or there might be many 
such operations, each handled by a 
different group on different machines, 
each machine being set to perform 
one or a very few operations. An- 
other example would be in assembling 
the product. Certain groups of peo- 
ple put together a few parts into so- 
called sub-assemblies. These, in turn, 
are joined together by other groups 
to form still larger sub-assemblies or 
“sections,” and there are often many 
such stages before the various sec- 
tions reach the final assembly line. 

Thus, the operations of such a 
plant are closely interdependent. 
Sub-assemblies cannot be put together 
unless al! of the parts are available, 
sections cannot be constructed unless 
all of the sub-assemblies are avail- 
able, final assembly cannot take place 
unless all of the sections are available. 
The supervision of this flow of items 
so that they will be on hand when 
and where and in the quantities 
needed requires a great deal of com- 
munication—in which the telephone 
plays a large part. 
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The people whose job it is to super- 
vise this flow in a plant of this type 
are called expediters, and our next 
example of a servicing contribution 
deals with them. The case in point 
occurred in a tractor plant, where the 
long assembly Jine was ‘‘fed” by parts 
and sub-assemblies such as castings 
from the foundry, gears from the 
machine shop, controls from the elec- 
trical shop, and bolts, bearings, etc. 
(which were bought) from the re- 
ceiving room. 

There were twenty expediters. 
When shortages in the various parts 
bins appeared imminent, they would 
go in person to the location which 
made or stocked the item needed. 
Considerable distances were involved; 
the receiving room, for example, was 
a mile from the assembly line. At 
the distant point, their task was to 
talk with the foreman and investigate 
the delay, but it was the latter who 
arranged to have the necessary sup- 
plies trucked to the proper location. 

There was no telephone service 
either on the assembly line or in 
several of the parts-making shops. 
The representative’s suggestion that 
little-used telephones elsewhere be 
moved to these points, and that they 
be used whenever practical in this 
‘‘stock-chasing” instead of the foot- 
work communication method, was 
acted upon. As a result, so much of 
the expediters’ time was saved that 
their number was considerably re- 
duced. The men thus eliminated 
were given more productive super- 
visory work. 

But the receipt of materials into 
the plant is of even greater impor- 
tance, if anything, than their flow 
within it. Without them—without 
the raw stock and operating supplies, 
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the parts and sub-assemblies made by 
subcontractors—production could not 
goon. “The lack of a ten-cent gad- 
get . . . can hold up our whole pro- 
duction schedule”’ is the way the head 
of a great bomber plant dramatized 
it. In expediting this flow, communi- 
cation is indispensable and, naturally, 
the functions of following up sup- 
pliers and transportation companies 
to expedite incoming shipments con- 
stitute an important part of the serv- 
icing review. 


Servicing Aids Many Operations 


MANY OPERATIONS or functions in 
the war industries are so important 
to production and involve communica- 
tion to such an extent as to warrant 
servicing attention. To those al- 
ready mentioned should be added the 
dispatching of internal transporta- 
tion, such as the plant’s own trucks, 
railroad, etc. (dispatching is com- 
munication); learning the status of 
orders (getting information involves 
communication) ; locating plant su- 
pervisory people (which may involve 
the plant’s loudspeaker or code call 
system); the plant’s personnel de- 
partment (the hiring and placement 
of new people requires much com- 
munication) ; and, not least, the work 
of the plant’s foremen. 

The last deserves a word of ex- 
planation. Because of the ‘“new- 
nesses” outlined earlier, skilled super- 
visors and staff people—foremen in 
particular—are spoken of by produc- 
tion executives as “the plant’s most 
precious commodity.” It is there- 





fore imperative, they say, that a maxi- 
mum of the time of such people be de- 
voted to the supervisory, training, or 


They 


planning aspects of their work. 
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say, moreover, that anything, such as 
the telephone, which conserves their 
time will contribute to the smoother 
flow of materials through the plant, 
the elimination of bottlenecks and 
spoilage (important in conserving 
materials), and thus to the speed of 
production. 

Intentional emphasis was given to 
the communications involved in cer- 
tain factory operations because many 
of these communications are so com- 
monplace that they are scarcely recog- 
nized as being communications at all 
—that, for instance, a foreman com- 
municates when he reports the need 
for maintenance, a workman com- 
municates when he requisitions a tool. 
However, much of the servicing con- 
tribution to production § efficiency 
hinges on the representative’s recog- 
nition of this fact. Its significance is 
that since communication of one type 
or another—personal visit, telephone, 
mail or messenger service, pneumatic 
tube, etc.—plays such an important 
part in these operations, the com- 
munication media used for them must 
likewise be important. The greatest 
efficiency naturally comes from using 
each medium for doing those things 
for which it is best fitted. 


THE servicing representative’s ap- 
proach to an industry’s operations 
must therefore be functional rather 
than technical. The questions be- 
fore him, with respect to any opera- 
tion, are: How is it carried on? 
What communication is needed in 
connection with it? What communi- 
cation methods are used at the pres- 
ent time? Is the telephone carrying 
that part of the total, and only that 
part, for which it is better quali- 
fied than other methods? He rea- 
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sons, “This firm repairs ships; is the 
telephone contributing all that it 
should to this work? or, “This de- 
partment machines the castings; how 
can better communication help with 
that operation?” Likewise, for an 
individual employee his starting-point 
is, “This production-control clerk 
records the status of the factory’s 


tines Pa 


of speed, accuracy of switching and 
good “overtones,” of adequate sta- 
tions, signals and switchboards; fur- 
nishing good service in this sense is 
an end in itself. 

The production man, however, re- 
gards telephone service from the 
same viewpoint that he appraises the 
value of a piece of machinery or a 





THE INTERVIEWERS’ TELEPHONES in the employment office of this aircraft factory 
are invaluable in fitting applicants into the right jobs. Often several calls through- 
out the plant may be required to place a person with unusual qualifications 


job-orders; how can more effective 
telephone usage help his work?” 

In other words, the representative 
has to view telephone service, not as 
a telephone man ordinarily views it, 
but as a production man does. These 
viewpoints are not necessarily the 
same. We in the telephone business 
usually think of good service in terms 


manufacturing method; namely, in 
terms of what it contributes to pro- 
duction output. To him, good serv- 
ice as we telephone people view it, 
while important, is only a means to 
an end, that end being the efficiency 
of his own operations. To him, tele- 
phone service is a production tool— 
and a vital one. 
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Conservation—It Pervades 
All Servicing Work 


By NO MEANS SECONDARY in impor- 
tance among the servicing contribu- 
tions is the conservation of materials. 
It is, in fact, the most universal of 
them, pervading everything that the 
representative does. 

To place this contribution in its 
proper perspective, it should be 
pointed out that there are really two 
sides to this conservation matter: 
what might be called a “supply”’ side 
and a “demand” side. When, by 
means of many ingenious devices— 
substitution of the less critical ma- 
terials for the more critical, re-use, 
postponement of equipment replace- 
ments, and others—the Bell System’s 
engineers find ways of getting along 
with a small fraction of the rubber, 
aluminum, and other materials for- 
merly required, these would exemplify 
contributions to the “supply” side. 
When, on the other hand, a customer 
asks for an additional switchboard 
position because he believes his traf- 
fic requires it, and he is shown how, 
through a more efficient use of his 
existing service, his business can be 
as well served without it, this would 
be a contribution to the “demand” 
side. 

This latter is the type of conserva- 
tion contribution which the telephone 
servicing forces are making in many 
thousands of contacts yearly with 
military, government, industrial and 
other establishments. The field for 


it runs practically the entire gamut 
of the services—exchange, message 
toll, and intercity private line service. 

So far as customers’ use of ex- 
change facilities is concerned, it is al- 
most a truism with the servicing 
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forces that service problems often re- 
sult from conditions which either do 
not involve telephone equipment or 
that, when they do, the situation can 
be cared for by some minor addition 
or rearrangement. A customer’s re- 
quest for an additional switchboard 
position has been mentioned. What, 
to continue with this illustration, are 
some of the circumstances which 
might make this extra position un- 
necessary? 

One of them, it is being found, is 
the extraneous or unnecessary work 
being done by some PBX attendants. 
A common example is the attendant 
who not only operates the switch- 
board but also acts as receptionist or 
file clerk or stenographer or perhaps 
all combined. When her work be- 
comes too burdensome, her manage- 
ment is as likely as not, experience 
shows, to interpret it as a require- 
ment for another switchboard posi- 
tion. But actually, the overload is on 
the attendant rather than the switch- 
board. The servicing remedy, obvi- 
ously, is to relieve her of these extra 
duties and have her devote herself to 
switchboard operation. 


FREQUENTLY, IT Is the PBX station 
users—even the rank and file of the 
firm’s employees—who create un- 
necessary work at the switchboard. 
Consider, for example, the way so 
many of them place calls with the 
PBX attendant—saying some such 
thing as ‘““Get me so-and-so” and then 
hanging up. Instead, therefore, of 
the simple operation of plugging into 
a trunk so that the caller himself can 
make the call, the attendant may have 
to look up the number, dial or pass 
the call to the central office, wait until 
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the called party is reached, and then 
ring back the caller. It is easy to 
visualize how much more operating 
time this requires. Multiply it by 
dozens and perhaps hundreds of calls 
a day, and you begin to get some idea 
of how easily a customer can believe 
that he needs more switchboard when 
in reality he does not. 


of the day when there are relatively 
few incoming calls. This is far from 
a universal sclution, however; the 
servicing representative would obvi- 
ously not advise this when the post- 
ponement of making calls would in 
any way interfere with the organiza- 
tion’s efficiency and thereby impede 
the war effort. 














To TH1s Conrrot CENTER of a war plant’s air raid protection set-up, wardens and 

fire watchers would telephone reports of damage, and from it rescue and repair 

activities would be administered—also largely by telephone. A telephone company 
servicing representative assisted in planning the communication arrangements 


While on the subject of switch- 
boards, it seems desirable to add an- 
other illustration: that of the board 
which is really overloaded but dur- 
ing relatively short so-called peak 
periods. Here the remedy is some- 
times simply to get the organization 
to spread the calling load, such as by 
making outgoing calls during times 


Conservation Principles 


Applied to Trunks 


CONSIDERABLE SPACE has been de- 
voted to private branch switchboards 
because, after all, a position of switch- 
board is a relatively large piece of 
telephone apparatus and may require 
the use of some hundreds of pounds 
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of critical materials. But the same 
principles apply to trunks and instru- 
ments and signaling and other equip- 
ments. Let us take just one of these 
—trunks—as an additional illustra- 
tion of servicing advice. 

Now what are some of the things 
which create an artificial requirement 
for trunks? One of them is delays 
during the conversations caused, say, 
by having to consult records or files 
located at a distance; and the servic- 
ing recommendation here might be 
the Mohammed-and-the-mountain de- 
vice of moving the files to the em- 
ployees or vice versa. Still another 
is slow answers. Among other things 
this is often the result of inadequate 
telephone signals such as in noisy 
locations where the telephone bell 
cannot be heard. Here the solution 
is to improve the signal rather than 
provide more trunks. Delays in an- 
swering because the people called are 
away from their desks are also fairly 
frequent, and here again the correct 
solution does not lie with the trunks 
but rather in facilitating the pick-up 
of calls for the absentees; the servic- 
ing man’s remedy might be super- 
vision and educational work. 

In all these conservation cases, the 
representative’s technique is simply 
this: In connection with each service 
problem encountered, whether it 
comes to notice from a customer’s 
equipment request or he uncovers it 
himself during his review, he explores 
the underlying cause and recommends 
the solution indicated by that cause. 
He is never satisfied with surface in- 
dications. 


Toll Conservation Efforts 
OPPORTUNITIES TO CONSERVE mes- 
sage toll facilities, jointly in many 
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places with PBX trafhc forces, are 
many. 

A striking conservation achieve- 
ment has been the substantial reduc- 
tion in the number of customers’ re- 
quests for what is called “time and 
charges.” This term refers to the 
practice of asking the telephone com- 
pany operator to inform the caller of 
the length of the conversation and 
cost at the end of each call made. It 
developed during this work that while 
some firms apparently needed this in- 
formation to enable them to allocate 
telephone expense among different 
departments or different government 
contracts, other methods of furnish- 
ing it would suffice. 

Also, much effort has been devoted 
to reducing the amount of so-called 
“directory work”’ in the toll ofices— 
that is, looking up numbers in distant 
cities—by encouraging people to place 
intercity calls by number rather than 
by name and address. For example, 
PBX attendants have been assisted in 
maintaining lists of the telephone 
numbers frequently called in distant 
cities, and individual toll users have 
also been encouraged to keep such 
lists for their own use. 

Effort has likewise been directed to- 
ward another toll conservation meas- 
ure: converting calls unnecessarily 
placed on a person-to-person basis to 
station-to-station. This is not an 
easy matter—it is really a long-term 
educational process—primarily _ be- 
cause there is no general rule for de- 
termining the choice between these 
classes of calls. The decision must 
be made by the caller. The issue is, 


simply, that if the particular individ- 
ual wanted is likely to be on hand 
anyhow, or if someone else can handle 
the matter, the extra cost of a per- 
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son-to-person call, and the extra oper- 
ating and circuit time which these 
calls require, have both been unneces- 
sary.* 


Conserving Private 
Line Facilities 


MANY FIRMS subscribe for private 
lines to their branches or to other 
firms with which they do business in 
other cities. One of their advantages 
is that they enable the subscriber to 
communicate with the distant estab- 
lishment without going through the 
usual message channels. 

However, increasing loads on the 
regular intercity message toll lines 
make it highly desirable to conserve 
these private lines. The point is that 
securing the release of an existing 
private line for use in a message cir- 
cuit group, or withholding one from 
a customer who asks for it, may in 
some cases provide greater call-carry- 
ing capacity than when set aside ex- 
clusively for the use of an individual 
customer. 

The servicing forces are finding 
that while the war has increased the 
private line requirements of some 
establishments, notably military and 
government, it has diminished or 
changed them in others. The servic- 
ing task is, of course, to recommend 
the type of service best suited to cur- 
rent requirements and conditions. 


Protecting Life and Property 


THE CONTRIBUTION to the protection 
of life and property arises, as was in- 
dicated at the outset, from the serv- 
icing of customers’ own air raid and 


*See “The Impact of War on Long Distance 
Service,” p. 81. 
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sabotage protection plans. To the 
extent that the representative’s effort 
implements these plans, and helps to 
defend a plant’s precious human skill 
and machinery from injury, he at the 
same time makes a potential contribu- 
tion to war production. 

Many war industries—and other 
establishments as well—are making 
special provisions for handling such 
emergencies, paralleling those made 
by the municipalities for public pro- 
tection. As in the case of the munici- 
palities, the firms’ regular protective 
forces, such as their own police, fire, 
and medical departments, have been 
augmented by employee volunteer 
groups, including warden organiza- 
tions and rescue, first aid, fire fight- 
ing and repair crews. Control Cen- 
ters or Report Centers have been 
provided for administering their pro- 
tective and rescue measures. Fur- 
thermore, telephone communication 
plays much the same role in the pro- 
tective arrangements of a_ business 
establishment as it does in the civilian 
defense arrangements of a commu- 
nity.* 


THE PUBLIC air raid warning itself 
is generally an adequate communica- 
tion. However, many manufactur- 
ing plants are so noisy that they can- 
not rely exclusively on it for “‘alert- 
ing’ all of their employees. Some 
special arrangements must often be 
made for this purpose, using either 
a special alarm system or preferably, 
when available, the firm’s existing 
signaling system for summoning peo- 
ple to the telephone. In addition, 
some firms which require extra time 





* See “The Role of the Telephone in the Civil- 
ian Defense Organization,” MAGAZINE, June, 
1942. 
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for their precautionary measures re- 
ceive preliminary and_ confidential 
warnings bytelephone. Checking the 
adequacy of the plant’s warning ar- 
rangements is one of the representa- 
tive’s more important functions dur- 
ing the review of this subject. 

Some establishments, so as not to 
interrupt production until the raid is 
actually imminent, muster wardens 
and other key employees in the pro- 
tective organization by telephone in 
advance of the general alarm for the 
entire employee body. The facili- 
ties and arrangements whereby this 
is done are likewise reviewed by the 
servicing representative. 


Handling “ 


ASSUMING THAT there 
raid and that fires, casualties, and 
other “incidents” have occurred, two 
things are necessary. First, as in the 
case of the municipalities, these in- 
cidents must be telephoned to the Con- 
trol Center by the wardens or by fire 
watchers stationed on the roofs of 
the plant’s buildings. While it is 
sometimes necessary to provide tele- 
phones for reporting purposes, this 
is avoided wherever possible for con- 
servation reasons. The representa- 
tive suggests that existing telephone 
locations be selected for wardens’ 
posts, and in some plants, roof watch- 
ers work in pairs—one going to the 
nearest telephone to report the in- 
cident, the other remaining behind to 
handle it. Second, the Control Cen- 
ter must dispatch the rescue forces to 
the points where they are needed, and 
this is also generally done by tele- 
phone. Here again the use of exist- 


Incidents” 


has been a 


ing service wherever possible is urged. 
Many of the arrangements made 
for handling reports of damage from 
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air raids are also applicable in the 
event of damage from sabotage. 
Sabotage protection, however, some- 
times requires special arrangements. 
Among these may be provisions for 
fast and uninterrupted communica- 
tion with the plant’s police force, and 
physical measures to protect the PBX 
against saboteurs as well as against 
bombing. While, for obvious rea- 
sons, it is not for the telephone com- 
pany representative to recommend 
the precise physical measures which a 
customer should employ—reinforc- 
ing walls and roof, for example—he 
nevertheless discusses the general de- 
sirability of such measures. 


Ir is oBvious that a war industry’s 
central office service may be of prime 
importance in an emergency. As is 
generally known to telephone people, 
the telephone companies have taken 
many steps to assure the ability of 
certain establishments and people 
the community to make and receive 
central office calls under such condi- 
tions. Among them are procedures 
for dealing with traffic congestion 
which might delay or block incoming 
and outgoing calls, and for emergency 
restorations in case of service inter- 
ruption. It is beyond the scope of 
this article to detail these measures. 
It may be said, however, that servic- 
ing work is required in some instances 
to make them effective, and that the 
servicing forces, because of their 
familiarity with customers’ opera- 
tions, are in an exceptional position 
to advise telephone company manage- 
ment as to the action along these 
lines which might be desirable for 
certain establishments. 

Finally—One of the representa- 
tive’s more important services to the 
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customer consists of urging him to 
test his protection plan and its com- 
munications by means of fairly fre- 
quent rehearsals, as a device for de- 
tecting and remedying flaws. 


THIS BUSINESS of servicing the tele- 
phone communications of business 
customers is not a new activity. It 
is, indeed, an old one—but now with 
a new and greater importance. What 
could, in our times, be more vital than 
helping shipyards produce more war- 
ships and cargo vessels, aircraft fac- 
tories more fighters and bombers, 
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tank plants more tanks? More es- 
sential than conserving scarce ma- 
terials by making certain that their 
use for telephone service is made to 
the best advantage? More neces- 
sary than helping to protect the na- 
tion’s production lines against enemy 
action? 

The full scope of servicing work is 
not widely known, it is true. But its 
accomplishments are already such as 
to rank it among the more important 
of the System’s many and constant 
contributions to the winning of the 
war. 








CONTRASTS IN HORSEPOWER of half a century. 


“street 


The 


New York’s Broadway 
railroad’’ was changed from horse cars to cable cars 50 years ago this spring. 
cable was pulled into the slotted tube in the street by the ‘“‘thirty-six splendid 
horses” pictured at the left, according to the Scientific American of April 22, 1893. 
Contrasting with this scene is one of the cable-laying trains, with a combined 
400 horsepower, which plowed the transcontinental telephone cable into the ground. 
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Foreword 


THERE ARE no accomplishments of 
the Bell System in which its men and 
women take greater pride than those 
marking the continuous activities of 
the Bell Telephone Laboratories in 
developing and applying the art of 
communication. 

These accomplishments, reflected 
for decades in improved instrumen- 
talities and systems for the transmis- 
sion of electrical signals and speech, 
have been possible because vast re- 
sources of scientific knowledge have 
been devoted, as part of the System’s 
general responsibility to the public, 
to a broad and fundamental program 
of exploration, experiment, and de- 
sign. 

To-day the more than 6,000 mem- 
bers of these laboratories, working 
long hours, are engaged on hundreds 
of development projects, requiring re- 
search, invention, and design, for the 


Army, the Navy, and the National 
Defense Research Committee. 

That this should be both logical 
and inevitable will not surprise any- 
one who considers the vital part 
played by communications in modern 
warfare. Rapid movement of troops 
and supplies over far flung lines of 
action on land and sea and in the 
air are possible only when directed 
through effective communication sys- 
tems. More and more the electrical 
transmission of intelligence is becom- 
ing the unifying influence pervading 
all branches of war organizations. 
It codrdinates the movement of naval 
and aerial fleets; it enables infantry, 
tank columns and formations of air- 
craft to operate as a single unit. It 
shrinks a thousand-mile battle line to 
the compass of a single sector. 

Because communication research is 
a fundamental interest to all engaged 
in rendering telephone service, we 
reprint below a description of the 




















nation-wide mobilization of science, 
including this research, that distin- 
guishes and stimulates the war effort 
of America. 

This description consists of ex- 
cerpts from an address on February 
1, 1943, before the New York Elec- 
trical Society, by Dr. Robert W. 
King, Assistant Vice President of the 
American Telephone and Telegraph 
Company. Dr. King’s references to 
the National Academy of Sciences 
and the National Defense Research 
Committee will be of especial sig- 
nificance to readers of this MAGAZINE 
who remember that Dr. Frank B. 
Jewett, Chairman of the Bell Tele- 
phone Laboratories, is both Presi- 
dent of the Academy and a member 
of the Committee since its establish- 
ment. THe Epirors 


IN THE UNITED STATEs there are 
two main channels by which impor- 
tant military problems can be carried 
to civilian science. 

On the one hand, Army and Navy 
agencies have properly gone directly 
to research and development groups 
and have chartered their services. 
The major portion of the war work 
which is in progress at many of the 
large industrial laboratories has come 
by way of this direct route. 

On the other hand, to relieve the 
Services of part of the load of direct- 
ing war research, to instil a fresh and 
untrammeled point of view, and also 
to assist in the distribution of projects 
to groups most competent to handle 
them, there now exist two principal 
civilian agencies to cope with the 
special problems which arise at a time 
like the present. 

Of these authorities constituted to 
give scientific aid to government in 
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the United States, the earliest to ap- 
pear upon the scene was the National 
Academy of Sciences. Incorporated 
in 1863 by an Act of Congress, it was 
designated in the wording of the Act 
that the Academy shall, whenever 
called upon by any department of 
the government, investigate, examine, 
experiment and report upon any sub- 
ject of science or art. 

A continuing partnership was thus 
set up to be called upon alike in times 
of war and of peace. The respon- 
sibility of initiating intercourse lies, 
however, with the federal govern- 
ment; it was not contemplated that 
the Academy would offer unsolicited 
advice. Hence, it is an arrangement 
which, from time to time, must pre- 
sent significant limitations, more par- 
ticularly as the body of scientific 
knowledge becomes larger and more 
involved, and the sensing of possible 
important applications, military or 
otherwise, not alone the making of 
these applications, becomes a matter 
for the expert in science. 

Over twenty-five years ago, at the 
advent of the first World War, the 
National Research Council was cre- 
ated by President Wilson as a sub- 
sidiary organization to the Academy 
and, by virtue of its divisional or- 
ganization and its more informal 
mode of procedure, possesses a flexi- 
bility and adaptability which could 
not readily be imparted to the latter. 


An Early Origin 


IN PASSING, it is perhaps of inter- 
est to note that the relationship be- 
tween the federal government and the 
National Academy appears to have 
been patterned after that which, since 
the 1600s, has existed between the 
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British Government and the Royal 
Society of Great Britain. 

In this connection, it may not take 
us too far afield to recall a famous, 
though long since past, instance of 
the tendency of political groups to 
regard the laws of nature as of no 
greater authority than those which 
they, themselves, write. I quote this 
instance from a brief history of the 
Royal Society by Professor L. J. 
Henderson, published in Science for 
January 10, 1941: 

“One early question gave rise to a 
famous controversy concerning light- 
ning rods, and in the year 1777 the 
affair degenerated into a_ political 
quarrel. Pointed lightning rods were 
the invention of Franklin, who had 
become a rebel. Benjamin Wilson, 
an Englishman, advocated blunted 
conductors, and the partisans of 
pointed conductors were regarded as 
friends and supporters of the Ameri- 
cans. The affair seems to have re- 
sulted finally in the resignation of the 
President of the Royal Society, Sir 
John Pringle, who had said to the 
King in supporting pointed rods: ‘I 
cannot reverse the laws and opera- 
tions of nature.’ There is a story, 
not well founded, but widely believed, 
that the King replied: “Then, Sir 
John, perhaps you had better resign.’ 
At all events, Pringle did resign.” 


Tuis BIT of history serves to re- 
mind us, not only that there was a 
time when the so-called “exact” sci- 
ences were sufficiently untried in their 
application to everyday life to make 
it politically expedient to ignore their 
conclusions, but, what is even more 
important in our present discussion, 
that there is such a thing as in- 
trenched opinion which either will- 
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fully ignores new facts or, because of 
excessive familiarity with old facts, 
has become blind to the implications 
of the new. Moreover, we all rec- 
ognize that one of the frailties of hu- 
man beings is their tendency to guard 
a position once they have taken it. 

Particularly can this be true in such 
a field as that of military tactics, 
where of necessity the more impor- 
tant ideas, plans, and developments 
must be held in close secrecy, so that 
effective criticism, both friendly and 
hostile, is largely ruled out. In such 
a situation only a group of super- 
beings established in the seats of the 
Chiefs of Staff could either be sure 
in their own minds, or could hope to 
preserve the confidence of the public, 
in respect to the freshness of their 
approach to the solution of matters 
of such huge national moment as 
those which a major war places upon 
the shoulders of a nation’s military 
leaders. 


Science and Engineering Are 

This Country’s Best Protection 

IN REGARD to the present war, the 
public recognizes that, above all its 
predecessors, it is a scientific contest. 
They know that science and engineer- 
ing in the hands of the enemy consti- 
tute the greatest weapon being used 
against us. In this sense, it is not a 
secret weapon which Hitler hopes to 
wield. The public also knows that 
science and engineering in our own 
hands, and rightly and fully used, 
constitute the best protection to our 
democratic way of life. Nothing 


short, therefore, of such organiza- 
tional machinery as will result in com- 
mingling the best of American science 
and engineering with the best Ameri- 
can military brains and skill can be 
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expected to have any chance of hold- 
ing the confidence of the public. 

So far have we journeyed since the 
days of the lightning rod episode that 
now, once science has spoken un- 
equivocally, the politician and the 
man in the street, equally with the 
scientist, are alert to the significance 
of its voice and anxious that it be in- 
terpreted for him by those who are 
most competent. And of the mili- 
tary expert it may be said that now, 
more than ever before, is he eager to 
catch every word. He, too, is anx- 
ious that at a critical time like the 
present the best of civilian science be 
made readily available to him. 


THIS BRINGS US to the second of the 
civilian agencies and to the special or- 
ganizational creations of World War 
II. I have already pointed out the 
limitation under which the National 
Academy of Sciences and its sub- 
sidiary, the National Research Coun- 
cil, function: namely, that they can 
only undertake government (or pub- 
lic) work when asked to; they can- 
not initiate projects, nor have they 
available a reserve of public funds 
upon which to draw. 

By the spring of 1940, and there- 
fore preceding Pearl Harbor by 
nearly two years, the need of strength- 
ening the national set-up in this re- 
spect emerged to view. By that time 
events had progressed far enough to 
show that the chances of the United 
States getting into the war were 
alarmingly large. The Army and 
Navy were beginning to call for aid 
from individual scientists and from 
certain scientific institutions. This 
resulted in a scientific tide toward 
Washington and certain other cen- 
ters, which, had it not been checked, 


would have crowded countless thou- 
sands of scientists into strange en- 
vironments and up-rooted them from 
their equipment and their colleagues, 
with the result that they would have 
become quite impotent to shoulder 
the load about to be placed upon 
them. 

So it was that, by the early spring 
of 1940, a certain small group of 
well-known scientists determined to 
try to rectify this unplanned approach 
to the mobilization of science, threat- 
ening as it seemed such dire conse- 
quences to the country.* The solu- 
tion seemed to be some new organi- 
zation which could play an independ- 
ent part in focusing the scientific per- 
sonnel and resources of the nation 
upon its rapidly augmenting military 
problems. 


The NACA Prototype 


A PROTOTYPE for the new organi- 
zation already existed, a prototype 
which had been created as far back as 
1915 for the express purpose of 
establishing coéperative relations be- 
tween military and civilian groups. 
This agency is the National Advisory 
Committee for Aeronautics, com- 
monly known as the NACA. The 
law which created the Aeronautical 
Committee provides that it shall “su- 
pervise and direct scientific study of 
the problems of flight, with a view to 
their practical solution,” and also ‘“‘di- 
rect and conduct research and experi- 


* Among the members of this group were Dr. 
F. B. Jewett, Chairman, Bell Telephone Labora- 
tories, Inc., and President of the National Acad- 
emy of Sciences; Dr. Vannevar Bush, now Di- 
rector of the Office of Scientific Research and 
Development; President J. B. Conant of Harv- 
ard University, now Chairman of National De- 
fense Research Committee; and President K. T. 
Compton of Massachusetts Institute of Tech- 
nology, now one of the members of NDRC. 
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ment in aeronautics.” It is regularly 
granted public funds by Congress to 
create and operate research facilities. 
The Committee is composed of fif- 
teen members, including two repre- 
sentatives each of the War and Navy 
Departments. Throughout its more 
than twenty-five years of existence, 
the NACA has given ample testi- 
mony of how fruitful coéperation be- 
tween civilian and military personnel 
can be as a means of meeting the re- 
quirements of the latter. 


Birth of the NDRC 


WHEN, some three years ago, the 
small initiating group of scientists to 
whom I have referred became con- 
vinced that broad participation by 
civilian science in the whole military 
program was likely to be essential, 
and they envisaged the NACA as 
typifying the sort of organization 
they thought ought to be created, a 
somewhat duplicative plan was sub- 
mitted to President Roosevelt for 
such action as he saw fit to take. 
The proposal appealed to him and he 
decided to carry it into effect by ex- 
ecutive order. This order conferred 
power upon the Committee to take 
the initiative in many scientific mat- 
ters which it believes to have military 
significance. It directed the Commit- 
tee to develop codérdinated plans for 
the conduct of scientific research in 
the war program in collaboration 
with the War and Navy Depart- 
ments. Moreover, and this is espe- 
cially important, the order directed 
the committee to initiate and support 
scientific research on the mechanisms 
and devices of warfare with the ob- 
ject of improving present ones and 
creating new ones. 


Thus, in June, 1940, the National 
Defense Research Committee, more 
familiarly known as the NDRC, was 
born. It was composed of eight 
members, two of these high-ranking 
men from the Army and the Navy, 
five civilians well known for their ex- 
perience in organizing and directing 
both fundamental and applied scien- 
tific research, and an eighth member, 
the Commissioner of Patents.* 

The executive order creating the 
NDRC omitted any reference to the 
biological sciences, and, in particu- 
lar, to medical science. This omis- 
sion later called for attention and 
committees representing these latter 
groups of sciences now report on 
equal footing with the NDRC (which 
deals with the physical sciences) to a 
supervisory body, the Office of Scien- 
tific Research and Development, com- 
monly abbreviated OSRD. 


FEW INDIVIDUALS indeed will ques- 
tion that the present organization 
marks a big advance over this coun- 
try’s previous attempts to focus 
science upon the problems of a mili- 
tary campaign. American science is 
now able to study the technique and 
problems of offense and defense at 
first hand, being no longer constrained 
to a largely advisory status. This, in 
itself, is beneficial since fresh eyes— 
and particularly the trained eyes of 
the scientist—frequently result in 
fresh diagnoses. 

There is perhaps no briefer way of 
illustrating the expanding role of the 
OSRD as a mobilizing and imple- 


* At present the representatives of the Serv- 
ices on the NDRC are Maj. Gen. C. C. Wil- 


liams and Captain Lybrand P. Smith; the ci- 
vilian members are J. B. Conant, Chairman; 
Roger Adams, K. T. 
and R. C. Tolman. 

missioner of Patents. 


Compton, F. B. Jewett 
Conway P. Coe is Com- 
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menting organization than to state 
its successive budgets. During 1940- 
41, its first year of existence, the 
NDRC authorized research projects 
which totaled about $10,000,000. 
At the time, that seemed a large 
budget to all concerned. The OSRD, 
during its first year of existence 
(second year of NDRC) guided the 
expenditure of about $20,000,000 
throughout the whole scientific field, 
biological as well as physical. But 
actual entry into the war brought a 
gigantic increment. ‘The fiscal year 
1942-43 (ending in June, 1943) 
will probably see the spending of 
about $100,000,000, while the budget 
for 1943-44, although still in an em- 
bryonic stage, promises to be even 
more impressive. 


Modus Operandi 


THE MANNER in which the expendi- 
ture of these funds is initiated and 
supervised can be sufficiently illus- 
trated by reference to a single branch 
of the full organization, namely, the 
NDRC. 

For supervisory purposes the scope 
of NDRC is divided into eighteen di- 
visions, each under the direction of a 
“Chief.” To expedite discussions, 
surveys, and the general handling of 
work, a further breakdown has been 
found desirable, the result being that 
each Division comprises a few so- 
called Sections. The work of a Sec- 
tion is entrusted to a Section Chief, 
who in turn calls to his aid certain 
individuals who become permanent 
members of his Sectional Committee 
and who are known technically as 
Members. Then there are others 
who may be asked to render advice 
and assistance from time to time and 
hence are called Consultants. Mem- 
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bers and Consultants are officially 
appointed by the Director of the 
OSRD and are designated only after 
official clearance by the Federal Bu- 
reau of Investigation and the Army 
and Navy Intelligence Offices. Full 
consideration, therefore, is given to 
the basic requirements of the military 
services as regards the confidential 
handling of their problems. 

None of the five civilian members 
of the NDRC is paid from public 
funds. A few of the Division Chiefs 
and Section Chiefs are; but none of 
the other Members nor the Consult- 
ants are. And, all in all, the frac- 
tion of the total budget which goes 
to salaries is less than three percent. 
The large remainder of personnel 
who are not paid are, without excep- 
tion, loaned to the government by 
their employers. Frequently the loan 
is complete, the work being of such 
scope and urgency as to require a 
man’s full time. 

Thus, with about 1,000 of our 
leading scientists encompassed in the 
present NDRC organization and 
loaned to the country, it will be seen 
that the federal government—even 
the forgotten taxpayer—is receiving 
a donation from civilian agencies 
which it would be difficult to express 
adequately either in words or in fig- 
ures behind a dollar sign. 


As JUST MENTIONED, only three per- 
cent or so of the budget represents 
payment to personnel. The large bal- 
ance therefore goes to defray the cost 
of the scientific projects undertaken. 
For the most part Members and Con- 
sultants do not carry on the research 
and development projects which the 
NDRC decides to promote—their 
duties are advisory and administra- 
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tive. They formulate the problems 
which they believe it important to 
undertake, and then arrange with 
various scientific institutions to carry 
on the work. 

The scheme naturally places the 
chief burden for performance of each 
contemplated task upon the contrac- 
tor, and the success or failure of the 
OSRD plan as a whole will in large 
part depend upon the ability of its 
contractors to deliver. By serving 
in the role of such contractors, the 
well-organized and_ well-integrated 
laboratories of industrial science, and 
also of fundamental science, are ren- 
dering services to the nation which it 
would be impossible to assess merely 
in monetary terms. 

For when an emergency impends, 
one cannot just bring physicists, chem- 
ists, mathematicians, and engineers, 
to say nothing of the other specialties, 
together within the compass of a 
single organization and expect them, 
at a word of command, to begin func- 
tioning as a sort of super-intellect. 
The full power of any such composite 
group can only be built up gradually 
through the accumulation of experi- 
ence and with the knowledge, born 
of practice, as to how the units can 
best merge their individual efforts 
and the products of their individual 
brains. But, fortunately, so intimate 
are the relationships between the 
problems of peace-time science and 
those of war-time science that the 
knowledge, techniques, and skills of 
the former are almost immediately 
applicable to the latter. Hence, 
rather than create war-time agencies 
to handle war-time sciences, it is far 
more effective to carry the war prob- 
lems to peace-time agencies. 

In another respect also the availa- 


bility of industrial laboratories as con- 
tractors to undertake military prob- 
lems is proving to be a most valuable 
circumstance. This comes about as 
a natural result of the motive be- 
hind industrial research; these lab- 
oratories, and these alone of all 
the scientific institutions, have been 
schooled in certain methods which, 
in a crisis like the present, are in- 
valuable. Their special skill may be 
described as the ability to find such 
expression for their scientific results 
that the ensuing problems of engi- 
neering development and design can 
be solved in a minimum of time. 
And like industrial research, the 
usual objective of inquiry in military 
research is some weapon or instru- 
ment or product which is wanted by 
the Services as soon as it can be 
proven workable or effective—and 
then is usually desired in large quan- 
tities. 


From Laboratory to Production 


THIs SUGGESTS that there is usually 
a considerable gap to be bridged be- 
tween the completion of laboratory 
research and the initiation of factory 
production. In reality, the bridging 
of this gap, contrary to what is per- 
haps general supposition, proves to 
be a major undertaking in the launch- 
ing of a new device or product into 
service. 

It can be stated almost as a gen- 
eral rule that more time and effort 
have to be spent in preparing re- 
search laboratory models for produc- 
tion than are consumed in giving 
birth to these same models from the 
results of fundamental science. In 
fact, the latter interval is usually two 
to three times as long as the former, 
albeit every effort is made to mini- 
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mize it. Those who have had actual 
association with these problems of 
engineering design, in which the aim 
is to perfect an article capable of giv- 
ing satisfactory performance in serv- 
ice, and yet being susceptible of rapid 
and large scale production, will need 
no reminder of what the availability 
of large industrial laboratories means 
at the present time to the nation’s 
war program. 


RETURNING AGAIN to the OSRD, the 
number of active projects which it 
has approved and contracted out to 
universities and industrial research 
laboratories now stands around 
1,400, while the number of contract- 
ing institutions is over 400—about 
100 colleges and 340 industrial es- 
tablishments.* Another 600 con- 
tracts have already been completed. 
The contracts vary all the way from 
those involving a few thousand dol- 
lars to those calling for outlays of 
two or three hundred thousand dol- 
lars per month. 

You will recall that only those mili- 
tary research projects which channel 
through the OSRD add up in this 
year’s budget to about $100,000,000. 
As to the many other scientific proj- 
ects being handled directly between 
the armed services and the research 
institutions of the country, it is im- 
possible to estimate what they total. 
It seems a safe guess, however, that 
the war science budget of the nation 
is considerably larger than was any 
peace science budget. This conclu- 
sion is borne out by the quite general 
fact that among the large industrial 


laboratories, budgets are the biggest 


*The Bell Telephone Laboratories exempli- 
fies the industrial research organizations that 
were prepared, through size and experience, to 
accept large projects immediately. Eprrors. 
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in history, and the major portion rep- 
resents work which has been author- 
ized through some war channel other 
than the OSRD. There can be no 
doubt, therefore, that American sci- 
ence is all-out to win the war. 


The Country's Sctentific Personnel 


THE QUESTION is frequently asked 
as to how many research workers 
may still be considered as available 
for induction into the nation’s war 
effort. According to a recent sur- 
vey the answer is, very few indeed. 

In round numbers, the scientific 
personnel of the country who are en- 
gaged in research amounts to about 
100,000, perhaps one-quarter of 
whom are scattered among the uni- 
versities and other institutions of ad- 
vanced study, while three-quarters 
are to be found in the technical 
branches of modern industry. The 
survey reveals that of university re- 
search workers only some five per- 
cent are still available, which is the 
equivalent of about 700 full-time in- 
vestigators. Among industrial lab- 
oratories in the fields of physics, 
chemistry, electrical and mechanical 
engineering, about seven percent of 
the personnel are still available. The 
survey also shows that 13 percent of 
the mathematicians and 17 percent 
of the biologists in the research field 
were at the date of the inquiry free 
for war assignments. 

An earlier paragraph set forth the 
role of OSRD and its coéperating 
agencies as a sort of national insur- 
ance policy. Its fundamental obliga- 
tion to the public and to the military 
services alike is to make certain, to 
the best of its ability, that in the field 
of science everything humanly possi- 
ble is being done to expedite the na- 
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tion’s war effort. In pret of the 
responsibility which rests upon the 
shoulders of these agencies and the 
importance attaching to the work 
they are initiating and supervising, 
it is natural to raise the question as 
to how and where the various prob- 
lems which comprise their program 
originate. 

The record of some two years’ op- 
erations shows that many are pro- 
posed directly by the fighting forces. 
Others come out of joint delibera- 
tions involving OSRD departments, 
and Army and Navy representatives. 
Still others are proposed by individ- 
uals, and some of these latter come 
by way of the Inventors’ Council. <A 
good many ideas have naturally 
bobbed up repeatedly, but in general 
it is not the most valuable suggestions 
which are oftenest proposed. 

But there is always the question of 
priorities. In the nature of the case 
it is not possible to push all the many 
projects along with equal energy and 
speed. Some deserve the right of 
way over others. But in this regard 
the whole situation is fluid and not 
static. It may happen, for instance, 
that a project which initially carried 
an “A” priority drops to the “B” or 
“C” category, and is replaced by one 
from below. Such exchanges some- 
times result from the shifting de- 
mands of the war but may equally 
well result from the manner in which 
certain projects, originally conceived 
of as unrelated, can reach a stage that 
promises particularly valuable results 
if they are brought together and co- 
ordinated. 


ANOTHER QUESTION often asked con- 
cerns the steps by which the OSRD 
certifies a problem or project. 


What 
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sort of gauntlet does it Liens to run 
before a decision is reached to spend 
public money on it? The answer is 
somewhat as follows. 

Considering NDRC, just by way 
of illustration, the eight men who 
comprise it meet together at regular 
weekly intervals and have before 
them for review proposals which have 
come to the attention of the various 
Sectional Committees during the pre- 
ceding week. At the Sectional Com- 
mittee and Division discussions, rep- 
resentatives of the Army or Navy 
have a chance to consider each pro- 
posal and express their judgment as 
to its importance. It is a résumé 
of these preliminary surveys which 
reaches the weekly meetings of the 
NDRC, and here again, as you will 
recall, there are Army and Navy 
representatives. 

Thus, the manner in which the pro- 
posed developments, in case they 
prove successful, will fit into and af- 
fect present routines of the fighting 
forces is given consideration. At the 
NDRC meetings there is also oppor- 
tunity to weigh the relative advan- 
tages of various proposals in case 
they coincide as to objective or con- 
flict in their demands upon personnel 
or laboratory facilities. 

While the whole civilian group 
looks to the military personnel for 
expert counsel, it should be borne in 
mind that the latter has no veto 
power. If a civilian group becomes 
convinced of the merit of an idea and 
can carry its point with their non- 
professional colleagues of the top 
committee, it is possible to undertake 
almost as complete and thorough an 
investigation of the proposal as 
though there were military compli- 
ance. This means that the mecha- 
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nism now in operation has moved a 
long way beyond that which func- 
tioned in the last war! Then the 
civilian group, in effect, waited po- 
litely on the doorstep of the mili- 
tary to be asked to participate; now 
they are an autonomous body of ex- 
perts possessing funds sufficient to 
test out their own ideas. Not only 
the presumption, but the evidence 
thus far available, speaks in favor of 
the latter arrangement. 

It results in both the civilian and 
the military groups being put more 
on the alert. Not only has it re- 
sulted in the introduction of valuable 
military innovations, but it has also 
in certain instances resulted in the 
Services abandoning schemes which 
from the broader scientific view failed 
to stand analysis. It thus provides a 
degree of national protection and re- 
assurance which probably could be 
obtained in no other way. 
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This is not said to imply that dis- 
sension has arisen between the two 
groups. So far as I know, no major 
instance has occurred in which any 
one of the civilian agencies has de- 
cided to take the bit in its teeth. But 
the full and true appraisal of ideas 
is one of the most difficult duties 
ever placed upon any organization, 
whether civilian or military, and it 
is well attested that the present in- 
terplay of discussion between the 
groups has been of inestimable bene- 
fit in clarifying the thinking of all. 
Coupled with this there is now incon- 
trovertible evidence that scientists, 
both academic and industrial, on the 
one hand, and the professional mili- 
tary, on the other, working intensively 
together, have been spurred by com- 
petition, each gaining as the months 
have passed increased confidence in 
the value and essential soundness of 
the other’s knowledge and judgment. 








MorE THAN ninety per cent of 
American scientists are engaged in 
beating the Germans and Japanese. 

More than ninety per cent of 
American scientific laboratory facili- 
ties are devoted to the same task. 

American scientists are working at 
this job six or seven days a week, long 
hours, with few interruptions. 

‘They are getting somewhere, too. 

Every now and then the Germans 
and the Japanese have an unpleasant 
surprise. 

They find that American science 
has caught up with them and passed 
them. 

It is reassuring to us and discour- 
aging to our enemies, for American 


scientific facilities are the greatest in 
the world. And they are functioning. 

Little by little, some of the things 
that have been developed become pub- 
lic, but most of them you won’t hear 
about until after the war. 

But now, without the details, you 
can have faith that American re- 
search—industrial and academic com- 
bined—is rapidly giving our fighting 
forces an advantage. 

Along with other American indus- 
try, the Bell Telephone System has 
its own Bell Laboratories—the larg- 
est in the world—working overtime 
for victory. 





From an A. T. & T. advertisement 
entitled “Reason for Confidence.” 

















More than 2,000 Bell System Women Are Handling Calls 
at Many of the Army’s Private Branch Exchanges, Thereby 
Releasing Military Personnel for More Active Duty 


Operating Army 
Switchboards 


Glen L. Whiteman 








No ONE REALIZES BETTER than do 
telephone men and women the force 
of the impact on communication serv- 
ices of the Japanese attack on Pearl 
Harbor on December 7, 1941. 
With the first flash of the news 
came a deluge of telephone calls at 
the nation’s switchboards, particu- 
larly those of Army establishments 
everywhere in the United States. 
The need for trained and skillful op- 
erators at these establishments was 
so intensified that it was only a mat- 
ter of hours before certain Bell Sys- 
tem companies were requested to take 
over the operation of several private 
branch exchanges located at impor- 
tant military posts in this country. 
A year and a half has now passed 
since that emergency was met by as- 
signing to this new task trained Bell 
operators who took their positions at 
those switchboards—thereby releas- 
ing military personnel for duties else- 
where. It is interesting to summa- 


rize, in a backward look, the extent of 
this System contribution to the war 
effort, of which so little is known. 

In the first year of war, the opera- 
tion and supervision of approximately 
200 Army private branch exchanges, 
with 600 positions and 2,000 op- 
erators and supervisory people, be- 
came the direct responsibility of Bell 
telephone companies. Many more 
have since been added as the Army 
continues to expand. 

These private branch exchanges 
are located at air fields, arsenals, 
supply depots, army headquarters, 
hospitals, and at various forts and 
training camps. Some are in large 
cities, others in small communities or 
even in isolated places miles from the 
nearest town. One of the camps, 
where ski troops are trained, is situ- 
ated over 10,000 feet up in the Rocky 
Mountains. 

The switchboards are either man- 
ual or dial, and vary in size from 
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one-position installations requiring 
only a few operators to those requir- 
ing as many as 45 operators. 

In normal times, these Army 
switchboards are manned by either 
Signal Corps men or by women civil 
service employees. As the threat of 
war grew, in 1941, practically all 
soldier operators were replaced by 
civil service women. Now it is Bell 
System operators who are handling 
the calls—although included among 


During World War I, at the re- 
quest of the United States Army 
Signal Corps, the Bell System oper- 
ated many private branch exchanges 
located in Army mobilization cen- 
ters and cantonments—as they were 
known in those days. Some time be- 
fore the start of World War II, the 
Signal Corps again made preliminary 
arrangements for this form of service 
in those military establishments where 
such operation might be desired if 








THe CoMMANDING Orricer and the Camp Signal Officer inspect the post’s switch- 
board as its operation is taken over by a Bell System force 


them are some of the women who, as 
civil service operators, had been 
working at the same switchboards 
when the telephone companies were 
called on to take over the operation, 
supervision, and maintenance of the 
private branch exchanges. 

Army officers and men agree that 
the change from the broad-shouldered 
soldier operator to the slender girl is 
a welcome improvement. For his 
part, the soldier is well pleased to be 
transferred to other duties. 


and when a major emergency should 
be declared. This gave the telephone 
companies opportunity to make gen- 
eral plans for the operation of such 
switchboards when the Signal Corps 
requested. 

More detailed preparations were 
made early in 1941, when representa- 
tives of the telephone companies 
which had military establishments in 
their areas attended a traffic depart- 
ment meeting to discuss the provid- 
ing and training of operators, their 
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housing and transportation, and other 
problems related to the operation of 
these switchboards. 

Some time later, at the request of 
the Signal Corps, surveys were made 


So._prers such as these are released for 
more active duty when Bell System 


operators take over the handling of 


Army switchboards 


at every army establishment then in 
existence, not only to determine the 
requirements for telephone company 
operation of the switchboards but 
also to view the adequacy of equip- 
ment and the need for expansion and 
changes in plant. 

Thus it came about that because 
of advance planning and cooperation 
with the Army, the telephone com- 
panies were ready and able, before 
the smoke had ceased above Pearl 











Harbor, to assume the responsibility 
for operating the switchboards at 
those places where they were asked 
to step in and take over. 

That process is still going on— 
although as the Army continues to 
grow it is nowadays not so much a 
matter of “taking over’ as it is of 
operating the switchboard from the 
day of its installation. 

The Signal Corps works closely 
with the companies in planning tele- 





GAS MASKS were proved by test to be no 
insuperable obstacle to the operation of 
this switchboard at an Army post 


phone requirements for a fully gar- 
risoned camp. When a new military 
location is planned, meetings are held 
in the Associated Company area in 
which the establishment will be lo- 
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cated, with staff officers and telephone 
company engineers participating. 
There all the many important factors 
for service are considered. The size 
and type of switchboard, outside plant 
arrangements, the housing of people, 
and the equipment required are de- 
cided. This includes rest-room fa- 
cilities for operators, and dormitory 
arrangements if employees are to live 
at the camp. 
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sibilities—is a good deal of an under- 
taking. Fortunately, there exists in 
each of the Associated Companies an 
organization which has been of great 
value in meeting the telephone serv- 
ice needs of the rapidly expanding 
military forces. 


FOR MANY YEARS the trafic depart- 
ments of Bell System companies have 
made it a practice to give practical 





\ TYPICAL porMITORY for Bell System operators on an Army post. 
are the chief operator, the housekeeper, and the hostess 


The same sort of check-up takes 
place at an existing establishment 
when more facilities are needed or 
when arrangements are being made 
for the telephone company to take 
over the operation of the camp 
switchboard. 

Actual operation of the Army’s 
switchboards—in addition to the Bell 
System’s many other war-time respon- 


On the steps 


help to business customers in the 
operation of their private branch 
switchboards. More than 125,000 
switchboard attendants (operators) 
are employed—not by the telephone 
companies but by the firms having the 
private branch exchanges on their 
premises—to operate these switch- 
boards. To assist these business cus- 
tomers, the trafic departments main- 
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tain placement bureaus which will 
supply trained attendants on request. 
In large cities, they give training 
courses where women without experi- 
ence may receive instruction in PBX 
operation and operators may take 
“refresher” courses. To help these 
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suredly has. Furnishing telephone 
service to large Army establishments 
has raised the problem of operating 
personnel since the first big camp was 
activated. Operating the Army’s 
switchboards has simply—and greatly 
— intensified it. 





A PLEASANT ATMOSPHERE and comfortable furnishings are features of the living 
rooms of Army dormitories for operators 


attendants to give and their employ- 
ers to receive satisfactory telephone 
service through their switchboards, 
telephone company instructors make 
periodic visits to these business cus- 
tomers and their operators. 

Thus, while taking over and op- 
erating the Army switchboards has 
presented a good many problems to 
the telephone companies’ traffic de- 
partments, neither experience nor 
technique has been among them. But 
providing enough operators, with the 
necessary special qualifications, as- 


OBVIOUSLY, a big new military es- 
tablishment largely increases the traf- 
fic through the telephone company’s 
central office which serves it. Often 
the nearest center of civilian popula- 
tion is a small town which cannot pro- 
vide the additional operators needed 
to handle the greatly multiplied num- 
bers of calls. Then it becomes neces- 
sary to transfer operators from other 
localities where the employment prob- 
lem is not so acute. These operators, 
brought in some times from a con- 
siderable distance, must be housed— 
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in a community perhaps already over- 
crowded. In some places the tele- 
phone companies have rented or 
bought large houses and converted 
them into dormitories. 

When the telephone company is 
requested to operate the same mili- 
tary establishment’s own _ private 
branch exchange, which handles the 
Army’s local and long distance calls 
through the central office and all the 
calls on the post as well, that just in- 
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dormitory must be furnished for 
them on the camp grounds. 


Now TO GET BACK to some of the 
interesting points about actual tele- 
phone company operation of Army 
switchboards. 

These switchboards, operating 24 
hours a day, are the nerve centers of 
the Army. They handle a large vol- 
ume of calls. By way of example, 
more than 50,000 local and 600 long 





THE TELEPHONE COMPANIES provide dining service, in cheery dining rooms such as 
this, in a few of the operators’ dormitories at camps where it would be difficult for 
them to obtain meals elsewhere 


creases again the number of operators 
needed. If, as in the preceding para- 
graph, the near-by town cannot pro- 
vide them, then they too must be 
brought in from some other place. 
If the camp is far from town, or 
transportation is too difficult, then a 


distance calls originate daily at one 
large Army camp switchboard. Most 
of the calls are concerned with Army 
business, of course; but an occasional 
incoming personal call to a soldier 
from mother, dad, or the “best girl,” 
which is handled through the private 
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branch exchange instead of a public 
telephone, is also important. 

Another typical Army camp has 
more than 1700 buildings encom- 
passed in a 6-square-mile area, which 
from the air looks like a good sized 
town. This camp is served by a 
1000-line dial private branch ex- 
change with four switchboard posi- 
tions and a force of 20 operators. 

The service given at these private 
branch exchanges compares favorably 
with that given in central offices. All 
operators are experienced—part of 
them, as already mentioned, being 
former civil service employees who 
had operated the same switchboards 
under Signal Corps supervision. The 
additional people are selected from 
near-by central ofices whenever pos- 
sible, and are given the necessary 
training in the operation of the pri- 
vate branch exchange. 

Public transportation facilities are 
used by the operators so far as pos- 
sible in getting to and from this work, 
but these are often inadequate, par- 
ticularly in the early and late hours. 
In some cases, it has been neces- 
sary to fit the hours of work to meet 
bus or other transportation schedules. 
Taxicabs and telephone company 
cars are sometimes used when other 
means are nonexistent. 


ONE MORNING in the spring of 1941 
the private branch exchange located 
at Camp was turned over 
to 20 Bell System operators, who re- 
placed soldiers of the Signal Corps. 
This was the first Army switchboard 
to be taken over for telephone com- 
pany operation. Since the camp is 
about 20 miles from the nearest 
town, the Army assigned a building 
near the Signal Corps office as a 
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dormitory. The girls were welcomed 
by the General in charge of the camp, 
who gave a reception for them which 
was attended by a number of officers. 

Since the spring of 1941, the Army 
has provided about 20 dormitories 
in camps located in isolated places 
beyond reasonable traveling time to 
the employees’ homes. The Army 
consults with the telephone company 
regarding the design and size of 
each dormitory before starting con- 
struction, to make sure that it will 
house the telephone girls in comfort. 
Equipment and furnishings are, in 
general, similar to those provided 
for Army nurses. The bedrooms, 
designed to accommodate two girls 
to the room, and the recreation 
quarters are attractively furnished. 
Kitchenette facilities are provided for 
snack meals in the evenings and for 
preparing food for those who may 
be indisposed. 

The girls generally obtain meals 
in a near-by officers’ mess or club, at 
a table assigned for their use. If an 
officers’ mess-hall is not within rea- 
sonable walking distance, the girls 
usually eat in a service club or post 
exchange restaurant. In a few cases 
the telephone companies provide res- 
taurants for the operators. 

The camp’s commanding officer 
usually takes considerable interest in 
the operating force, and encourages 
their participation in the social ac- 
tivities at the camp. The Signal Off- 
cer in charge of the private branch 
exchange usually makes it a point to 
keep acquainted with the operators 
and to see that they meet other off- 
cers. The operators have access to 


many of the amusements that are 
available to the camp personnel, and 
they are encouraged to participate in 
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as much outdoor activity as seems de- 
sirable. Usually there are unre- 
stricted areas for walking, and at 
one of the older forts riding horses 
are available for a small fee. 

At a camp for training ski troops, 
the operators participate in many of 
the winter sports, such as skiing and 
bobsledding. To add to the spirit of 
Christmas at this camp, a tree-cutting 


cards, listen to the radio, and take 
part in such other entertainment as 
they would enjoy in their own homes. 

Although the restrictions are few, 
the operators are required to be in at 
the same hours as the men, and must 
be escorted when going out in the 
evening. The telephone company 
hostess meets the girls’ escorts, and 
since she is responsible for their gen- 








SocIAL EVENINGS in the dormitories’ home-like living rooms, and participation in a 
camp’s recreational activities, help the operators’ off-duty hours to pass pleasantly 


jaunt was made to the near-by hills to 
bring back a Christmas tree. At an- 
other camp, located in the South, the 
operators have made an attractive 
flower garden around their quarters. 
Chis is the only garden within miles. 


The operators also attend the 
movies and dances at the service 
clubs, and have occasional small 


parties in their quarters, where some 
of the soldiers may be invited to play 


eral well-being, she is kept informed 
of their whereabouts when they are 
not in the office or dormitory. 





THE OPERATORS ARE—and must be— 
alert at all times for an emergency. 
There can be no interruptions—no 
halt—to the constant flow of com- 
munication. They are “fon the job” 
and willingly and cheerfully put up 
with many inconveniences, such as 
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waiting in all kinds of weather to 
travel on overcrowded buses and tak- 
ing a long time to get to or from 
work. Others have left their homes 
and taken quarters in boarding houses 
and dormitories which are not as com- 
fortable or desirable as their own 
homes. These girls are getting much 
satisfaction out of their work, how- 
ever, because they know that their 
skill and ability are being applied at 
their highest usefulness. 


THe ARMy appreciates the service 
they are giving and their desire to 
help in winning the war. A letter 
from the commanding officer at one 
of the camps to an official of one of 
the Associated companies reads as 
follows: 

“Today is the first anniversary of 
the installation of my telephone, No. 
1, in Camp and the be- 
ginning of operation of the switch- 
board. During this year of service 
many calls have been placed, both 
local and long distance. It is with 
pleasure that I commend you and 
your fellow workers for the splendid 
service you have given us. It is my 
desire that each and every one of 
your employees who served us so well 
during this past year be commended 
for their part in this project. 

“During recent weeks, since war 
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has been declared, it has been our 
lot, here in , to be on duty 
twenty-four hours a day. Troops 
are moved on less than two days’ 
notice. Sometimes it is necessary for 
troops to move from one part of the 
Camp to another within a_ twenty- 
four-hour period. All this required 
extra service on the part of your men 
in moving the telephones as required. 

“Your lady operators, located here 
in Camp with us, have proven their 
merit by constant attention to duty. 
Please convey to them my personal 
thanks for their part in this program 
of national defense. 

“Again permit me to congratulate 
you and your company for the excel- 
lent service you have given us here at 
Camp and the voluntary 
cooperation exhibited by all.” 

Such an expression of satisfaction 
with the service they are giving is 
naturally very gratifying to the op- 
erators at Camp But to 
them and to their sister operators at 
Army establishments throughout the 
United States, the highest satisfac- 
tion must lie in their realization that 
through them the Bell System is con- 
tributing in still another important 
and effective way to the success of 
military preparations and thus to the 
nation’s victory in this war. 








THE IMPORTANCE of communications to the Navy under the 
present conditions cannot be overestimated. ‘Telephone people 
are all part of an “invisible navy” and, as such, are vital to the 
armed services in their prosecution of the war just as are the 
sailors on a battleship or the Marines on Guadalcanal. 

From a letter from Vice Admiral F. J. Horne, Vice Chief 


of Naval Operations, to Vice President and General 


Manager C. A. Robinson of the C. & P. Telephone Co. 
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Now Numbering 69,000, This Group of Telephone Men and 
Women Forms a Strong Link between Achievements of the 
Past and Greater Accomplishments Still to Come 


The Telephone Pioneers 


of America 


Samuel T'. Cushing 








IN THE FALL of 1910 three tele- 
phone men, Henry W. Pope, Charles 
R. Truex, and Thomas B. Doolittle, 
began to discuss an idea which was 
destined to point the way to the de- 
velopment of an unusual organiza- 
tion, membership in which is one of 
the most satisfying of all the experi- 
ences that come to those who find 
their careers in telephone work. 

At the time of this initial discus- 
sion the American Telephone and 
Telegraph Company had been in ex- 
istence 25 years. In a few months, 
long distance conversations would be 
possible between New York and 
Denver, a milestone in the increas- 
ing range of the spoken word in 
America. Some months later, it 
would be possible to talk by under- 
ground cable all the way from Boston 
to Washington. And, as a result of 
the steadily growing public accept- 
ance of the telephone as an aid to 





living and working, there were in the 
United States nearly 6,000,000 tele- 
phones owned by or connecting with 
the Bell System. Such were the evi- 
dences of telephone growth in the 34 
years since Bell had demonstrated his 
telephone at Philadelphia’s Centen- 
nial Exposition in 1876. 

The three men, Pope, Truex and 
Doolittle, had not only watched this 
growth from the beginning; they had 
themselves played important parts in 
bringing it about. The first two, 
who in 1910 were at the headquar- 
ters of the American Company, had 
begun their telephone careers in 1878 
and 1879 respectively. Both had had 
long and eventful experience as par- 
ticipants in the telephone’s establish- 
ment and development in the impor- 
tant area of metropolitan New York. 
Thomas B. Doolittle’s invention of 
hard drawn copper wire, adopted by 
the American Bell Telephone Com- 





Charles R. Truex 


pany in 1883, had revolutionized 
both telephone construction and tele- 
phone transmission technique; and in 
addition to his long service as a tele- 
phone engineer, he was one of the in- 
corporators of the American Tele- 
phone and Telegraph Company. 

Thus these three men had truly 
pioneered in the development of a 
great and growing public service. 
They had felt the pride of noting its 
ever-broadening scope, its ever-in- 
creasing usefulness. And having the 
personal satisfaction of all whose 
pioneering work has contributed to 
such development, it was not strange 
that they should, with enthusiasm, 
discuss the idea—originally proposed 
by Pope—of forming an association 
of other telephone men and women 
with the same memories and the same 
satisfactions. 

Nor was it strange that Theodore 








Henry W. Pope 


N. Vail, President of the American 
Telephone and Telegraph Company, 
whose advice they sought, should 
greet the proposal with equal en- 
thusiasm. No one realized better 
than Mr. Vail what it meant to pio- 
neer, for, as general manager of the 
early companies formed to organize 
and promote telephone growth, and 
as the first president of the American 
Company (1885-1887) to which re- 
sponsibility he had returned in 1907, 
he had a complete knowledge and a 
full appreciation of the struggles and 
accomplishments that had brought 
about telephone service in America 
on a scale equaled nowhere else in 
the world. 

With Mr. Vail’s full approval of 
the idea, the three men constituted 
themselves an organizing committee 
to develop the movement for an as- 
sociation of long-service telephone 
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Thomas B. Doolittle 


people. They first secured, by per- 
sonal visits, the signatures of 169 
near-by prominent telephone men of 
the early days on a “membership 
paper,’ dated October 1, 1910, and 
reading as follows: 

“It has seemed advisable to a num- 
ber of the pioneers of the Telephone 
industry to form an Association, to 
embrace, to such extent as may be 
found practicable, the early workers 
in the telephone fields, under the pro- 
posed caption of 


THE TELEPHONE PIONEERS 


OF AMERICA 

for the purpose of renewing and 
perpetuating friendships, and _ fos- 
tering and encouraging such other 
worthy and appropriate purposes as 
may from time to time be suggested 
and approved. 

“You are cordially invited and re- 
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Theodore N. Vail 


quested to indicate, by the afhxing of 
your signature hereto, your willing- 
ness to join in the formation of such 
proposed Association. 


(Signed) Henry W. Pope.” 

Having thus secured the support 
of men who were easily reached, the 
organizing committee sent a letter on 
March 1, 1911, to the more distant 
early telephone men asking them 
whether they wished to apply for 
membership in the proposed organi- 
zation. In this letter the tentative 
membership requirements were stated 
as being: ‘That any person of good 
standing engaged or employed in the 
service twenty-five years prior to 
date of application and at any time 
thereafter continuously in the Bell 
service for five years is acceptable.” 
The membership requirement was 
changed later to twenty-one or more 
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years of service in the telephone in- 
dustry. 


The First Meeting 

NAMES OF APPLICANTS were received 
in considerable number in response 
to the committee’s letter, and on Au- 
gust 21, 1911, a call was sent out for 
the first meeting of Telephone Pio- 
neers, to be held on November 2 and 
3, 1911, at the Hotel Somerset in 
Boston, Massachusetts. Pioneers to 
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Tue PIoneER EMBLEM has a defi- 
nite symbolism. The three sides 
represent fellowship, loyalty, serv- 
ice. The numerals on the bell are 
those of the Patent Office number 
assigned to Bell’s patent on the 
fundamental principle of the tele- 
phone. It was in 1875 that Bell 
verified his theory of the electrical 
transmission of speech; in IgII 
that the Association was organized 




















the number of 250 were present out 
of an initial membership of approxi- 
mately 500. President Vail of the 
American Telephone and Telegraph 
Company was elected the first Pio- 
neer President, and Henry W. Pope 
the first Secretary. Among the no- 
table addresses presented was that by 
Alexander Graham Bell, the tele- 
phone’s inventor. 

The constitution which was adopted 
contained the following statement as 


to purpose : 





‘The Association is formed for the 
purpose of recalling and perpetuating 
the facts, traditions and memories at- 
taching to the early history of the 
telephone and the telephone system; 
preserving the names and records of 
the participants in the establishment 
and extension of this great system 
of electrical intercommunication; the 
promotion, renewal and continuaricé 
of the friendships and fellowships 
made during the progress of the tele- 
phone industry between those inter- 
ested therein; and the encouragement 
of such other meritorious objects con- 
sistent with the foregoing as may be 
desirable.” 


THUS WAS BORN the organization 
whose members today, 69,000 strong, 
are in every state of the Union and 
every province of Canada. They 
range in age from a few who are but 
35 years old to a nonagenarian of 95. 
It is an organization of unique char- 
acter since, though organized and ad- 
ministered separately from the tele- 
phone operating organizations, it 
constitutes an important agency in 
the life of the entire telephone in- 
dustry. It welcomes to its member- 
ship craftsman, clerk, operator, su- 
pervisor, executive, laboratory scien- 
tist, with no distinction as to level or 
position, but only with the require- 
ment that each member shall have 
served the telephone industry for 21 
years. It is in effect an honor so- 
ciety of men and women united by 
the common bond of having given on 
the average a generation of service 
to the building of telephone tradition 
and the maintenance of telephone 
ideals. 

In its first decade the principal ac- 
tivity of the Pioneers’ Association 
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consisted of holding annual conven- 
tions attended by large numbers of 
Pioneers and their guests, who wel- 
comed these opportunities to renew 
the friendships formed in early tele- 
phone days. The second meeting was 
held in New York City in November, 
1912. No meetings were held in the 
years of 1917, 1918, and 1919 be- 
cause of war conditions. Mr. Vail 


ters; and for the creation of a Gen- 
eral Assembly, composed of the As- 
sociation officers and representatives 
of the chapters, as the legislative 
body of the Association. By that 
time the membership of the Associa- 
tion had risen to about 2,200 and 
was thinly spread over most of the 
United States and Canada, with con- 
centrations of considerable numbers 
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ALEXANDER GRAHAM BEeLt’s signature stands alone at the top of the register for the 
first meeting. Second and fourth are those of Messrs. Pope and Doolittle. Mr. 
Truex, late in registering, signed on the last page 


continued as President of the Pio- 
neers’ Association until his death in 
1920.* 

At the annual Pioneer convention 
at St. Louis in 1921 a most significant 
step was taken: provision was made 
for the formation of Pioneer chap- 


* At the end of this article will be found a 
complete list of his successors in office, with 
their company titles at the time of election. 


in the principal cities. It was felt 
that the purpose of the Association 
would be better served if, by separat- 
ing the membership into chapters, 
opportunity were provided for meet- 
ings and other activities by various 
groups locally, with a yearly gather- 
ing of representatives of the local 
units for the transaction of Associa- 
tion business. 
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Chapters Are Formed 
FOLLOWING THIS constitutional au- 
thorization, the work of organizing 
chapters started. In July, 1922, the 
first five chapters were chartered: 
Theodore N. Vail at Chicago, N. C. 
Kingsbury at Cleveland, Kilgour at 
Cincinnati, Wisconsin at Milwaukee, 
and Empire at New York City. By 
the time of the General Assembly 
Meeting at Cleveland in September, 
1922, there was a total of 19 chap- 
ters. At first, delegate representa- 
tion was on the basis of membership, 
and 65 delegates were present at 
Cleveland. Later it was stabilized at 
a figure of two delegates per chapter. 
Annual General Assembly Meetings 
continued until 1941, the meeting that 
year being at Chicago. Then came 
the war and, as a matter of patriotic 
necessity, the meeting planned for 
Detroit in 1942 was cancelled. It is 
probable that no more General As- 
sembly Meetings will be held until 
after the war. 

With the formation of chapters, 
membership increased rapidly. By 
the end of 1930 there were 18,500 
members in 41 chapters. Ten years 
later the membership had risen to 
48,000 in 56 chapters. Now there 
are 69,000, of which 4,500 are in 
the six chapters in Canada. It is ex- 
pected that by the end of 1947 the 
total membership will be approxi- 
mately 100,000. 

While speaking of membership, it 
may be well to deal with a miscon- 
ception held by some who believe that 
the Pioneers’ Association is com- 
posed largely of oldsters. This, of 
course, is not so. Proud as the As- 
sociation is of its life members, these 
retired employees constitute only 
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about one-seventh of the total mem- 
bership. Of the 59,000 employed 
members, approximately 75 per cent 
are under 50 years of age and 50 per 
cent under 45 years. 


Chapter Meetings and Other 
Activities 

THE INITIAL DEVELOPMENT of the 
chapters centered chiefly around the 
holding of meetings which repro- 
duced on a small scale the larger Gen- 
eral Assembly Meetings. The em- 
phasis, of course, was entirely social. 
These meetings, large or small to 
meet each particular situation, have 
from the beginning achieved the fra- 
ternal purpose intended and it is ex- 
pected that they will continue to per- 
form this function. 

Soon after the chapters were 
formed, it became evident that a pro- 
gram of Pioneer meetings alone was 
not sufficiently broad to fulfill the 
Pioneer objective completely, and in 
various ways the Pioneer program 
has been expanded through the years. 
First among these additional activi- 
ties is the visiting of members who 
are ill, bereaved, or in other difficulty. 
Added to this is the sending of cards 
and flowers in cases of illness and 
bereavement. Practically all of the 
chapters carry on this type of activity 
to a greater or less degree. A year’s 
work throughout the Association in- 
cludes a total of approximately the 
following : 


Visits to sick members ............ 2400 
Visits to bereaved members or families 500 
Cards or letters to sick members ... 2000 
Cards or letters to bereaved members 
Sr a bcs Wade dueas abickes 500 
Flowers or other gifts to sick mem- 
DE SL ie a bdakeiwadsccewes 1600 
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As the number of members in the 
Pioneers’ Association increased and 
the number of those who were re- 
tired began to assume considerable 
proportions, it became apparent that 
some special membership treatment 
should be accorded these retired 


people. Accordingly, in 1930, the 


General Assembly provided that the 


Tue general and card rooms of the 
Life Member Club of Charles Fleetford 
Sise Chapter in Montreal 


Executive Committee might confer 
life membership (with dues remitted) 
upon members retiring from active 
telephone service. The life member- 
ship roll has now risen to over 10,- 
000, a highly honored group of Pio- 
neer veterans. As they are able, 
these life members attend the meet- 
ings of the chapters and engage in 
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various chapter activities. Many of 
the chapters pay especial attention to 
their life members, visiting them on 
various occasions during the year, 
particularly if they are ill, sending 
them Christmas and other greetings, 
and maintaining contact in other 
ways. In a number of chapters the 
life members have formed life mem- 






ber clubs, with their own clubrooms 
and regular programs of meetings. 


Historical Work 

Not ONLY because required by con- 
stitutional provision, but naturally be- 
cause of the character of its member- 
ship, the Pioneers’ Association has 
applied itself to things historical. 
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This interest has been expressed in 
various ways. One of the most com- 
mon has been the gathering of tele- 
phone equipment and material of the 
early days, old manuscripts, and 
photographs. In some cases, these 
collections have been given very ap- 
propriate display treatment through 
the codperation of the telephone com- 
panies. Many of the chapters have 
chronicled their own histories. Many 
record, by photograph and the printed 
word, the biographies of their life 
members. 


At THE Chicago General Assem- 
bly Meeting in 1941 a project was 
launched which it is expected will 
eventually provide a history of the 
development of the telephone busi- 
ness in each telephone company. It 
was patterned after the undertaking 
of this type which has been so suc- 
cessfully carried into its final stages 
by the Southwestern Bell Telephone 
Company. The plan is for each chap- 
ter of the Telephone Pioneers to 
gather, particularly through its older 
members and through the search of 
newspaper files and other records, 
information regarding the beginnings 
and development of the telephone 
business in its territory, and to com- 
pile this information for further 
treatment. During these stages of 
the work, clerical and other assistance 
will be provided by the company per- 
sonnel relations department; then the 
compiled material will be taken by 
the information and public relations 
department and written into final 
form. 

The coming of war has forced the 
chapters which had begun work on 
such histories to confine their efforts 


largely to the preliminary phase of 
gathering the basic information from 
their older members. It is expected 
that all of the chapters will join in 
this portion of the work and that the 
more advanced stages of the histori- 
cal project will be undertaken after 
the war. 

A number of the chapters have 
made good progress in developing 
interest in hobbies, particularly on 
the part of their older members. It 
is recognized that a person who has 
a hobby reaches the retirement age 
with a much greater certainty of hav- 
ing a happy leisure than one who has 
not such a sustaining interest. Effort 
is made, therefore, through hobby 
shows, talks on hobbies, group gath- 
erings of hobbyists, etc., to create and 
maintain such an interest on the part 
of members. 

About a dozen of the chapters pub- 
lish chapter periodicals. These publi- 
cations vary in frequency of issue, but 
all have the common purpose of cre- 
ating another bond among members 
and carrying the Pioneer message to 
all, particularly to those who, because 
of remote location, find it difficult to 
attend Pioneer meetings. 


Chapter Goals 


ALL OF THE ACTIVITIES already men- 
tioned, and several routine interests, 
such as membership committee work 
and dues collection, for example, are 
covered by a stated series of objec- 
tives termed “Chapter Goals.” This 
statement of the aims of Pioneer ac- 
complishment has been established as 
an indication of what is considered 
good Pioneer work. Several of the 
chapters are already meeting most 
of these objectives. In addition to 
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these stated activities, various Pio- 
neer chapters carry on work of their 
own development, such as sending 
greeting cards on anniversaries, the 
selling of war savings bonds and 
stamps by life members, and contrib- 
uting to welfare activities. 
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about the formation of Pioneer chap- 
ters so, beginning in 1930, further 
growth resulted in the organization 
of councils for local groups of mem- 
bers within various chapters. This 
made it possible to hold meetings in 
locations convenient for more mem- 





PioNEERs in the territory of the Southwestern Bell Telephone Company compiled 

the data on which is based this history of the company—shown here in the form 

in which it has been submitted to the Chapters and others for final checking and 
revision 


Councils and Smaller Groups 


ONE OF THE most significant devel- 
opments in Pioneer work has been the 
establishment, within chapters, of 
subdivisions known as councils. Just 
as growth in membership brought 


bers and to organize committee work 
on a local basis within easier reach of 
the membership. 

Further growth of membership in 
the larger chapters with widespread 
territories brought about the sub- 
division of some of the councils into 
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groups variously known as subcoun- 
cils, districts, clubs, and_ regions. 
With the coming of war and the re- 
sulting restrictions on transportation 
facilities, it soon became evident that 
it would be necessary to reduce con- 
siderably the distances which mem- 
bers would have to travel to attend 
meetings. Consequently, there has 
been a large increase during the last 
year in the number of chapter sub- 
divisions, until now 29 chapters are 
subdivided into a total of 115 coun- 
cils and, in addition, there are 45 
subcouncils, clubs and other Pioneer 
groups within these councils. Each 
of the councils and smaller groups 
carries on a Pioneer program of its 
own, modified according to its size 
and location and integrated as a com- 
ponent part of the chapter program. 


The Assoctation 


THE ACTIVITIES of the various chap- 
ters are codrdinated and given gen- 
eral direction by a central organjza- 
tion which outlines the basic policies 
for the Pioneers’ Association. The 
General Assembly, either at its an- 
nual meeting or by mail—as was the 
case for the first time in 1942—elects 
twelve officers as a governing body 
for the Association. These oficers— 
President, Past President, Senior 
Vice President and nine other Vice 
Presidents—constitute the Associa- 
tion Executive Committee and in turn 
elect a Secretary and a Treasurer. 
The Secretary is the executive officer 
of the Association and, with a head- 
quarters staff of six, carries on the 
routine business of the Association 
and maintains general supervision 
over its activities in line with policies 
established by the Executive Com- 
mittee. 


A recent change in the plan of ad- 
ministration has divided the Associa- 
tion territory into twelve Association 
Sections, with one of the Executive 
Committee members elected from and 
representing the chapters in each sec- 
tion. This plan of representation has 
a two-way application: each Execu- 
tive Committee member is respon- 
sible to each of his constituent chap- 
ters for carrying its thoughts and 
ideas to the Executive Committee 
and, conversely, he is responsible for 
carrying to his chapters the thoughts 
and decisions of the Executive Com- 
mittee. Furthermore, as a represen- 
tative of that committee, he main- 
tains contact with the chapters by per- 
sonal visit and other means of com- 
munication, and stimulates and helps 
them in their work in every way pos- 
sible. From the results already ac- 
complished, it is evident that this 
plan will prove most effective in the 
work of the Association and the 
chapters. 


The Assoctation Secretaries 


As HAS BEEN SAID, the Secretary is 
the executive ofhicer of the Associa- 
tion. Four persons have occupied 
this position during the life of the 
organization to date. Henry W. 
Pope, the “father” of the Telephone 
Pioneers and the first Secretary, 
served for three years. In that time 
he set the Association well on the 
road which it was to follow through 
the years to come. At the time of 
the fourth Annual Convention at 
Richmond, Virginia, in 1914, Mr. 
Pope was seriously ill and could not 
attend. His duties were performed 
by Roswell H. Starrett of the Ameri- 
can Telephone and Telegraph Com- 
pany and, because of the prospect of 
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Mr. Pope’s continuing illness, Mr. 
Starrett was elected to succeed him 
as of January I, I9IS. 

Mr. Starrett served as Secretary for 
more than seventeen years. While 
he was in office the Association grew 
through the years of larger and larger 
Annual Conventions and then em- 
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American Telephone and Telegraph 
Company. During his seven years of 
executive service the Association grew 
rapidly, adding 10 chapters and more 
than doubling its membership. In 
this period the movement toward the 
formation of councils and smaller 
groups within chapters, begun in 





Memeers of the Hoosier State Chapter collected these old instruments and memora- 
bilia, which are on display in the headquarters building of the Indiana Bell Telephone 
Company in Indianapolis 


barked on its program of chapter 
formation and later development. 
When he assumed the secretarial 
position in 1915 the Association had 
a membership of 1,252; when he 
ended his term of service upon re- 
tirement in 1932, there were 21,221 
members in 41 chapters. 

Mr. Starrett was succeeded on 
June 1, 1932, by John Groener of the 


1930, saw extensive development. 
On May 31, 1939, Mr. Groener laid 
down the reins of office, and was suc- 
ceeded by the present incumbent of 
the secretaryship, Samuel T. Cushing. 


Association Publications 

THE ASSOCIATION issues two publica- 
tions. Each year, after the General 
Assembly Meeting, it has been cus- 
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tomary to send to each member a 
booklet describing the proceedings of 
the General Assembly and containing 
statistical reports and other informa- 
tion. As there was no General As- 
sembly Meeting in 1942, the Execu- 
tive Committee voted to issue and 
send to each member, instead of the 
usual “Proceedings,” an “Annual Re- 
port for 1942” containing various 
items of general Pioneer interest, 
some statistics, and some _ news. 
These booklets were distributed in 
January, 1943. 
he other Association publication 
is “Chats with Chapters,” issued 
quarterly to all officers, committee 
chairmen, and principal workers in 
the chapters, councils, and other sub- 
groups. The Association Secretary, 
as editor, is assisted by six associate 
editors located in different parts of 
the country. “Chats with Chapters” 
is essentially a “trade journal’ for 
Pioneer workers and its material is 
written especially for these people. 
In addition to these Association 
publications, the various company em- 
ployee magazines report frequently 
upon Pioneer activities in their terri- 
tories and, as previously mentioned, 
several chapters publish periodicals 
of their own development. 


Statement of War-Time Policy 


WITH THE ENTRY of the United 
States into the war, the question was 
immediately raised as to what effect 
the situation would have on Pioneer 
work. At its meeting in January, 
1942, a month after Pearl Harbor, 
the Association Executive Commit- 
tee issued “A Statement of Pioneer 
Policy in War Time,” which began 
with the following preamble: 


“With the United States and the 
British Empire joined in war against 
the Axis Powers, there is placed upon 
every individual and every organiza- 
tion the responsibility for reéxamin- 
ing all interests and activities to de- 
termine whether or not they con- 
tribute to the war effort and, by this 
standard, whether or not they should 
be continued and with what emphasis. 

“Review of the interests and ac- 
tivities of the Telephone Pioneers of 
America by the Association Execu- 
tive Committee has resulted in the 
conclusion that the work of the Pio- 
neers’ Association should be carried 
on vigorously during war time, be- 
cause of its value in building and sus- 
taining morale, but that, at the same 
time, care should be taken to conserve 
energy and eliminate waste. 

“The Executive Committee recom- 
mends that all of the chapters give 
immediate and serious attention to 
this matter, being governed in this 
connection by the following specific 
recommendations :” 


Then followed recommendations 
regarding the holding of meetings 
and the carrying on of the various 
other Pioneer activities, all of the 
suggested action being keyed to war- 
time conditions. In the period since 
this ‘Statement of Policy’ was writ- 
ten, the chapters have continued ac- 
tively in the manner recommended, 
taking care to plan their work in con- 
formity with the war-time situation. 


The Pioneers’ Assoctation 
in the Years to Come 


IT Is EVIDENT that there will be no 
lack of potential members of the Pio- 
neers’ Association in the years to 
come. For many years there will be 
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an increasing number of eligibles be- 
cause of the force additions preced- 
ing the last depression. And the fact 
that the nation is at war does not 
seem to act as a deterrent to joining 
the Pioneers. During 1942, 7,190 
new members were added, a larger 
number than in any previous year 
except 1941, when there was an 
especial emphasis on increase in mem- 
bership. 
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whole extent of the country today? 
It is to you that this great develop- 
ment is due.” 

When the telephone’s inventor 
spoke these modest words, trans- 
continental telephony was but a hope 
in the minds of the telephone’s scien- 
tists and engineers, and today’s sys- 
tem of 24,000,000 interconnected 
telephones was not even a dream. 
Radio telephony was an unborn art. 





OLD TELEPHONE EQUIPMENT lends interest to this lounge and ante-room of the 


office of Theodore N. Vail Chapter in Chicago 


And all who may join the Associa- 
tion in 1943 and in the years to come 
need have no doubts as to the con- 
tinuing appropriateness of the term 
“Pioneer.” Let them recall Dr. 
Bell’s address at the first meeting of 
the Association in 1911: “You have 
all gone so far beyond me! Why, 
the little system that I look back 
upon—what is it compared to the 
mighty system that goes through the 


Magnificent accomplishments in re- 
search, in apparatus design, in sys- 
tems of transmission, in manufactur- 
ing technique, in operating methods 
were to mark the coming years and 
give to the telephone men and women 
of today an instrumentality of service 
almost beyond the conception of the 
early pioneer. 

Yet, as Walt Whitman has writ- 
ten: “It is provided in the essence of 
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things that from any fruition of suc- 
cess, no matter what, shall come 
forth something to make a greater 
struggle necessary.”’ The search for 
better instrumentalities and _ better 
methods goes on. The impulse to- 
ward improvement cannot be checked; 
for it is, by the very nature of their 
work, the controlling spirit of scien- 
tists, engineers, technicians—indeed, 


of all men and women who carry 
on and carry forward the service— 
and is an expression of the telephone 
management’s conception of its trus- 
teeship of a national service. All 
who may play a part in adapting the 
accomplishments of the future to the 
needs of men will know, from their 
own experience, that there always 
will be telephone pioneers. 


Presidents of the Pioneers’ Association 


Succeeding Theodore N. Vail, President of the Telephone Pioneers of America from 
1911 to 1920, have been the following: 


1921—*Harry B. Thayer, President, American Telephone and Telegraph Company 
1922—*John J. Carty, Vice President, American Telephone and Telegraph Company 
1923—Leonard H. Kinnard, President, Bell Telephone Company of Pennsylvania 
1924—Albert L. Salt, Vice President, Western Electric Company 
1925—*Ben S. Read, President, Southern Bell Telephone and Telegraph Company 
1926—* Harry B. Thayer, Chairman, American Telephone and Telegraph Company 
1927—* James T. Moran, President, Southern New England Telephone Company 
1928—W,. Rufus Abbott, President, Illinois Bell Telephone Company 
1929—Eugene D. Nims, President, Southwestern Bell Telephone Company 
1930—James S. McCulloh, President, New York Telephone Company 
1931—*Burch Foraker, President, Michigan Bell Telephone Company 
1932—Frederick H. Reid, President, Mountain States Telephone and 
Telegraph Company 
1933—Albert B. Elias, President, Southwestern Bell Telephone Company 
1934—*W. B. T. Belt, President, Northwestern Bell ‘Telephone Company 
1935—7B. L. Kilgour, President, Cincinnati and Suburban Bell Telephone Company 
1935—36—tChester I. Barnard, President, New Jersey Bell Telephone Company 
1937—James L. 
1938—Philip C. Staples, President, Bell Telephone Company of Pennsylvania 
1939—Walter S. Gifford, President, American Telephone and Telegraph Company 
1940—John J. Robinson, President, New England Telephone and Telegraph Company 
1941—N. R. Powley, President, Pacific Telephone and Telegraph Company 
1942—George M. Welch, President, Michigan Bell Telephone Company 
1943—A. H. Mellinger, President, Illinois Bell Telephone Company 


Kilpatrick, President, New York Telephone Company 


+ Succeeded B. L. Kilgour Feb. 14, 1935. 


t Died Jan. 28, 1935. 


* Deceased. 














W eather: Clear and Cold 











A severe blizzard last January isolated the Jackson cen- 
tral office of the Mountain States Telephone and Tele- 
graph Company, in the wild “Jackson’s Hole” valley in 
the northwest corner of Wyoming. Combinationmen 
John C. Thompson, Jr., and Arthur D. Cottrell, of 
Lander, Wyo., were dispatched westward to find and 
clear the trouble east of Jackson. Mr. Thompson wrote 
for the company's employee magazine, The Monitor, an 
account of their trip which is here reprinted as giving a 
vivid picture of trouble-shooting under conditions which 
fortunately are unusual in most Bell System territory. 











Lander, Wyo., 
IQ43, 2:30 P.M. 
and Windy. 


TELEPHONE CALL from Jim Fegley, 
Lander, Wyoming manager: “‘How 
would you like to take a trip—over 
the Pass?” In other words, the 
[Lander-Jackson toll line was in trou- 
ble somewhere beyond Dubois. Art 
Cottrell and I checked out of Lander 
with all the usual equipment, snow- 
shoes included, at 3 P.M. 

Reached Dubois at 6 P.M. Snow 
14 inches deep, weather clear and 
cold. 

Checked in at the Stringer Hotel, 
Dubois’ only haven for travelers. 
We were entertained by the Stringer 
brothers, Albert and Oscar, 69 and 
67 years. Due to war conditions, no 
cook was available and the brothers 
are alternating weeks in the kitchen. 


Sunday, Jan. 
W eather: 


24, 


Clear 


Dubois, Wyo., Jan. 25, 1943, 8 A.M. 
Weather: Clear and Cold. 
CHECKED WITH Casper Toll Test 
and found that the Jackson circuits 
from Idaho were out and that all 
highways were blocked. 

We reported out at 8:30 A.M. and 


were accompanied by A. G. Boland, 
owner and manager of the Dubois 
Telephone Company, who had agreed 
to return the truck to Dubois, after 
we had gone as far as possible in it. 

As we left town, a herd of about 
seventeen elk were grazing on a hill 
at the city limits. Moose and elk 
tracks were in evidence from the 
start of the trip, and the animals 
were in view at nearly every point on 
the road. Unusual snow conditions 
had driven them out of the high 
country. 

Twenty miles out we followed two 
moose for a mile until they finally left 
the highway. 

We reached the end of the road 
(literally) at 9:30 A.M. and were on 
our way. The snow was seven feet 
deep at this point. 

We had covered about two miles, 
when a moose was sighted, feeding 
on willows, directly in our course. 
As we approached, he moved away 
and at one time only the tip of his 
ears and hump were visible, moving 
across the snow field, much as a mole 
burrows in soft ground. We were 
able to get within twenty feet of him 
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and snapped a picture as he rested, 
and as he moved away. We were 
fortunate that he was old and 
“wanted to be alone.” Moose dis- 
positions are notoriously bad and 
they will attack anything and every- 
thing in sight if they are annoyed. 
Continuing on, we found the snow 
getting deeper and softer until, as we 
entered the timber, we were sinking 
eight or 10 inches in spite of the 
webs. Travel was very tiring be- 





He “wanted to be alone.” A moose 
enountered on the second day out 


cause each foot had to be raised at 
least 12 inches to clear the snow. 

At 2:30 P.M. we had reached the 
foot of the hill and at 4:30 had 
progressed only a mile farther. We 
were in the right of way adjacent to 
Tanner Park. We stood on the snow 
and connected the test set to the line, 
notified Lander and Casper of our lo- 
cation, and headed for Tanner Park 
Cabin. 

As we webbed through the pines, 
many of them more than a hundred 
feet high, a jay joined us. He was 
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one of the two livings things seen be- 
tween Tanner Park and Togwotee 
Lodge, and he escorted us to the 
cabin. 

In traveling through the timber we 
missed the Park and had to backtrack 
a mile, so we reached the shelter cabin 
at 6:10 P.M., having covered only 
5.5 miles in the course of nine hours 
of constant snowshoeing. We were 
pretty weary, and while Cottrell cut 
wood for the night I started a fire and 
got a meal of fried canned meat, 
noodle soup, and coffee. We rolled 
out the bedding and “‘died” for the 
night. The cabin was so warm that 
a mouse came out of hibernation and 
spent the night building a nest in one 
of the pack sacks. 


Tanner Park Cabin, Jan. 26. 
W eather: Clear and Cold. 


WE WERE UP and eating breakfast at 
8:00 A.M., and as we left the cabin 
we gauged the snow depth with a 
pole and took a snapshot of Cottrell 
in front of the only visible part of 
our first night’s shelter. The snow 
depth was nine feet on the level. 

At 9:30 we had reached the line 
and checked out with Lander and 
Casper. The seven miles to Tog- 
wotee Pass was just as slow going as 
the first day and was uneventful. We 
made the second leg of the trip in 
nine hours and at 6:00 P.M. were 
struggling with the old fashioned 
coal stove in the Togwotee (High- 
way camp) cabin. 
Togwotee Cabin, Jan. 27. Weather: 
Cloudy and Warm. 


DURING THE NIGHT it laid down an 
additional three inches of fresh snow 
and was cloudy and warm the morn- 
ing of the 27th. We called Casper 
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and decided to wait an hour for the 
weather to change. 

At 10:00 A.M. the clouds were 
breaking, and after gauging the snow 
depth at eight feet, and calling Cas- 
per, we were on our way. The nine 
miles ahead were the worst of the en- 
tire trip. The first five miles were 
covered without any trouble, but 
when we pulled out into the open 
park we found the snow soft and wet, 
a ground blizzard in progress, and 
more snow falling. Visibility was ten 
feet. 

Two miles from Togwotee Lodge 
we heard the motor of the snow- 
mobile coming toward us, but in the 
time it took us to travel a hundred 
yards the sound receded. Cottrell’s 
feet had begun to bother him and ex- 
haustion was showing up, every step 
was an effort, and after what seemed 
hours we broke into the Togwotee 
Lodge Park. I went to the line and 
heard Don Williams, Jackson, Wyo., 
manager, calling Casper from Turpin 
Meadows. Cottrell was unable to 
travel any further, so we had the 
snowmobile come to Togwotee Lodge 
and pick us up. [Mr. Williams had 
obtained the snowmobile and started 
east. He restored service by remov- 
ing 21 trees from the line on the west 
side of Togwotee Pass before meet- 
ing the two Lander men.—Ed. | 

It was necessary to abandon our 
packs and lighten the snowmobile 
load as much as possible because of 
the fall of fresh wet snow. 

We reached Turpin Meadows 
Lodge at 8:00 P.M., and were treated 
to a well prepared meal of steak and 
baked potatoes. 

After supper we were assigned 
sleeping quarters, and examined and 
dressed Cottrell’s feet. 


Jan. 28, 1943. Weather: Clear and 
Cold. Snow depth 5 feet. 


WE WERE UP at 7:30 A.M. and got 
under way. Cottrell and the snow- 
mobile pilot were to go on ahead, 
Don and I were to follow on snow- 
shoes. The snowmobile traveled a 
couple of hundred yards, only to stop 





THE SNOWMOBILE: a small, light body 
mounted on ski runners and driven by 
an airplane propeller 


with a broken ski support. Don and 
I made sure that Fred Abercrombie, 
owner and operator of the “sled,” 
would be able to fix it and then went 
on ahead. 

We had been traveling for about 
an hour when it and its two passen- 
gers passed us. 

We were traveling in moderately 
deep, wet snow, but were making good 
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time (about 2 miles per hour). It 
was necessary to watch for moose 
constantly, and when one was sighted 
its movements had to be observed so 
that any indication of “off color” ac- 
tion would be noted in time to give 





Mr. THompson on eight feet of snow. 
Note the snow-covered root of Togwotee 
cabin behind him 


us warning to start for the closest 
tree in sight. 

Don and I overtook the snowmo- 
bile in about ten miles and we all de- 
cided to try to reach the Elk Ranch, 
five miles further on. 


At 8:00 P.M. we had all reached 
the ranch but were unable to call 
Casper because of line trouble on the 
rural circuit from the ranch. We 
were too tired and hungry to web a 
mile back to the toll line to call. We 
reasoned that four men in a group 
would fall into no difficulty and there- 
fore the Toll Test must figure the 
same way. 

We had supper and were assigned 
quarters for the night. While three 
of us were resting, Fred Abercrombie 
borrowed a welding outfit from the 
ranch mechanic and repaired the 
broken support on the snowmobile. 


Jan. 29. Weather: Clear and Cold. 


COTTRELL AND ABERCROMBIE started 
for the last leg of the trip at 8:00 
A.M. and Don and | hitched a ride on 
the covered wagon sleigh which two 
little boys from the ranch drove to 
school at Moosehead Ranch, four 
miles down the Buffalo River. En 
route, moose were seen at every stack- 
yard in the area. 

Leaving Moosehead Ranch, we 
continued on toward Jackson. Travel 
was not difficult and we made good 
time. At 3:30 P.M. we heard and 
sighted the snowmobile returning for 
us. 

Boarding the snowmobile, we trav- 
ersed the last twelve or thirteen miles 
to Jackson in an hour anda half. All 
that remained now was to arrange 
transportation for Cottrell and my- 
self to Rock Springs. Cottrell’s feet 
were examined and dressed by the 
doctor in Jackson, finding no infec- 
tion in evidence. We registered at 
the hotel and had supper and a night’s 
rest. 











What Radar Is and Does 





The following statement, made by President Oliver E. 
Buckley of the Bell Telephone Laboratories during the 
“Telephone Hour” radio program on May 17, is particu- 
larly significant when read in connection with “American 
Science Mobilizes for Victory” on page 106. 








THIS WAR is being fought on many 
fronts, and the scientific front is one 
of the most important of them all. 
To insure that we shall win, our sci- 
entists must always keep one jump 
ahead of those of the enemy in the 
invention and development of new 
military instruments. 

It is significant, therefore, that the 
scientists of the United States are 
effectively mobilized to do their part. 
Most of the work they do must be 
kept secret, but recently some _in- 
formation has been released on one 
of the products of their scientific ef- 
fort—a new tool of war which has 
brought much disaster to our enemies. 


e 


This new tool is ‘‘radar,” a device 
for and locating enemy 
ships and airplanes. Radar works by 
sending out a beam of radio waves 
which, when it hits an object, is re- 
flected and caught on the rebound. 
Thus the reflected radio wave gives 
warning of the enemy’s approach. 
But it does more: it tells his exact dis- 
tance and direction. The direction is 
that of the incoming reflected wave, 
and the distance is determined from 
the time it takes for the radio wave 
to make the round trip out to the 
enemy object and back. Knowing 
both direction and distance, guns can 
be trained on an enemy ship or air- 


detecting 


plane, even though hidden from sight 
by darkness or fog. 

Radar takes many forms and sizes 
for different conditions of use, but all 
work on the same fundamental prin- 
ciple. Like all complicated devices, it 
is not a single invention but the prod- 
uct of many inventors and designers. 

Three years before Pearl Harbor, 
Bell Telephone Laboratories was al- 
ready working with our Army and 
Navy in the development of military 
radar. Other industrial laboratories 
joined in this effort. Through the 
National Defense Research Commit- 
tee, an organized attack on radar 
problems was made by a group of 
leading scientists recruited from uni- 
versities. All told, some two thou- 
sand scientists and engineers in Army, 
Navy, university, and industrial lab- 
oratories joined hands in the develop- 
ment of radar. 

Bell Telephone Laboratories, a 
pioneer in the study of radio trans- 
mission and reflection, was in an out- 
standing position to contribute to the 
new art of radio detecting and rang- 
ing. All we had of technical knowl- 
edge and skill was thrown into the 
common pool. Wholeheartedly, we 
joined our efforts with those of other 
groups in this country and England. 
The radars which our forces are using 
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today are the result of this joint ef- 
fort, coupled with the skill and work- 
manship of the several manufactur- 
ers who are enlisted in production. 
Prominent among the makers of radar 
is the Western Electric Company, 
manufacturing unit of the Bell Sys- 
tem. 


We of Bell Telephone Laborato- 
ries are proud of our contributions to 
this new instrument of war—one of 
many on which we have worked. We 
are proud, too, to have played a lead- 
ing part in this greatest demonstra- 
tion of teamwork that scientists have 
ever made. 








ALTHOUGH PRACTICALLY ALL research and development effort 
has been diverted to the purposes of the war, the flow of de- 
velopments affecting telephone service is not immediately cur- 
tailed, for they are the continuing result of ideas and techniques 


developed in the previous period of research. 


At present, tele- 


phone service is helped by the researches that have been carried 


out in the past. 


In fact, if it were not for the products of past 


research, the Bell System could not cope with the present emer- 


gency. 


Carry many. 


Wires which formerly carried single conversations now 
Failures of equipment are avoided 
greater reliability which has been achieved by research. 


through 
Ma- 


chines have been devised to do much of the work formerly 


done by hands. 


So the present shortages of materials and men, 


serious as they are, are nothing like as serious as they might 


have been. 


From the 4. T. & T. Annual Report for 1942. 


I SHALL NOT ATTEMPT to predict what the coming year will 
bring for the Bell System, as it necessarily depends, under war 


conditions, on so many things that are beyond the control of the 
I assure you, however, that the System will con- 


management. 


tinue to perform effectively and fully its important part in the 


war, and I| promise you that we shall do everything in our 
power to see to it that the System comes through this trial of 


war fundamentally unimpaired and able to continue to furnish 


the American. people with the best telephone service in the 


world. 


The contribution to the war of the Bell System and of the 
men and women in it has been and continues to be outstanding; 
and when the war is over and the facts can all be told, I am 
sure that you as stockholders in this great private enterprise of 


a free country will be proud of the part it has played. 


From President Walter 8. Gifford’s statement to A. T. 
‘f T. stockholders at the annual meeting on April 21. 

















